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(54)Title: CHIMERIC ANIMAL AND METHOD FOR CONSTRUCTING THE SAME 



(57) Abstract 

A method for constructing a chimeric nonhurnan animal which comprises 
preparing rnicrocells containing one or more foreign chromosomes or fragments 
of the same, and transferring the foreign chromosome(s) or fragments of the 
same into cells having differentiative pluripotency via the fusion with the 
rnicrocells; a chimeric nonhurnan animal which can be constructed by the above 
method and offsprings of the same; tissues and cells originating in the same; a 
method for utilizing the tissues and cells; cells which contain one or more 
foreign chromosomes or fragments of the same and sustain differentiative 
pluripotency; a method for constructing the cells; and a method for utilizing the 
cells. 
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m m m 

9"T?tt<, ae^ft^^fBllPf SDNAEyiJ©|13S (0J*fc^ Magram£>, Nature, 3 
15:338, 1985) % t K£A*-r;HMJj|©RJ3i6 (lUttb, 7ia7;l/^S€f;W 
^x, ^Oj#0; 1994) N $bi:liliOffl Mullerb, Experienti 

a, 47:923, 1991) , *tl*ffll^Wffl«Jjt©«^5pJffl$tlT*fc (tfijx.tf, V 
elander£, P. N. A. S. , 89:12003, 1992) 0 itfc^i»A©*fii £ Lttt C n£ T 

*WPffir»{CDNA*^A"^*^rffi (Gordon^, P.N.A.S., 77:7380, 1980) T&«9. 
^-oliM^iM^L/:K#ilig (^TBSfflHa. KIDNAP A 

U z> X&ftm-tZJfm (Takahashi £>, Development, 102:259, 1988) 
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ffl$gffl£*§ < frjpg Ltl^o *©RBIMi * D - WtoTtittDNA©*^ $ 

U cti*"r*t)^:#ttDNAWr>t**ALfcf!l©— o(i^ gfAl^fe# (YAC) 

n-->r$n^670kb©DNA»f>T"l?*S (Jakobovi ts £>. Nature, 362:25 
5, 1993) e d©^ift(i N YAC*«»f 5##i^^^BS«BMl*Wl^-r*c:ilC«k 

tlT^S*< (Den Dunnen£, Hum. Mol. Genet., 1:19, 1992 ) N i±j^H#7M4> 

-ete. *Bi^DNAE?ijig±©iasi^.«a[*<»i^i*<ftib»nT*s»}. Kmsm^P 

<tt^t hDNABfr^^^^TSSfJfelcfilSf-rsct^HJtncJB^^S,, ajf 
t hyV ADNA£#frYAC5f ^5 U -"Cii, ^©20~40iU^f5J b^©*a&>L 
<£rj£CLTl*3 (Greene, Genomics, 11:584, 1991) 0 

*©»rJt (iOMb^±cbJi^$n€>) ^•v-i/xSMJcaEA^-'SCch^^bti/c 

(Richa£>, Science, 245:175, 1989) 0 C ©a$&$f htltz Xfllfttc&^T 
t b#filftDNAie?iJ (Alu E^iJ) *<tfetU$n^*<s t hitfe^SJwO^Tttflt 

^-rtlic-frj:. ^^TlllbJBl±©— aE^©^DNAWf^*-r^^fi#:^A. 

^\ Cook£>, Nature Genetics, 7:162, 1994) . Tm&SMfr (Hoodb, Cold Sp 
ring Harbor Symposia on Quantitative Biology, Vol. LVIII, 339, 1993 ) „ 
KB.&M'k&ffLffi (Carroll, P.N.A.S., 84:8535, 1987) % i?^f-o7^ (Den 
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Dunnent), MIE) n - KM^gftj&UMb^jgx. $ d 

nyj>«|| (-1.5Mb. Cookt,, lute) . ggU (~3Mb N Zachau, Gene, 13 
5:167, 1993X g«U (—1.5Mb. Frippiatb, Hum. Mol. Genet., 4:983, 1995) 

t*tcDK^T(i^nJtiT*^ (Bll^V^-r-^, 1993.7.5.) 0 

G/<>Ktt. aff»Mb~ioiibJH±©**$*wLT^So ^ot, «*i£Hat£ 

*Af *Ci*<nTtlT*«o dtltei.fC. Sfefeft (h r-©Jt£#j50~300Mb®A 
*IT^£^ (#]xJi\ McBridet,, P. N. A. S. , 70: 1258, 1973) „ ^(D^lshM^ 
T£>& (Koi£,Jpn. J. Cancer Res. , 80:413, 1989) 0 i ? v -t Jl t^ftlZ 

(M^.(i\ Saxon^, EMBO J., 5:3461, 1986 ) 0 $ ^ic, 5 * n -tJHz if y v 
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5 (Koit>, Science, 260:361, 1993) 0 -?Ut>%^ I t a -t? lMb£l±© 
tt*^JC«^SBSjmia©*JI (Evans Nature, 292:154, 1981) \ZX^01% 

iiciic^oif^/io zoEsmmz m^omm^m, 

3fe** < S*EiwfT<C^.*J:'5Jctto/!: (#ij*J;£\ Mansour£, Nature, 336:348, 19 
88) o — 2n S^DNAOHA<hl/^SC!*-e(ifriEOYAC^^^-lc^ d-->^pT 
t6tt**DNA«rtf<D* § $ t>mn t%Z.Z>tlTZtz 0 Zm*. 6 DNA£ig 

£>, h7>xyx-5i^W*py- l^it^x^fO^, pl43-, 198 
9) o 

TiSiJ^Jt^^feft u-ou©* i ttjtfc^Hfir f±^ * xo^i: i o < ©if 
&$LttttT*&Zt*Z.Z>tlT%tz (Croppy, J. Bxp. Zool. , 228:253, 1983; *§ 
K*-. ^t7i a 7*5"J-XJ y-^-fr^/, ^±%fc. 1995) o 

fi^ftitte ESmm JC#A $ ftrt:*^ ESM£5MI:$-tt« (Muller£>, Nature, 
311:438, 1984) N tft*tTU?©7?li4l^ (Sugawara, Science, 247:70 
7, 1990) i#^t>n/-Co 
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(Ceder, Cell, 53:3, 1988) 0 MA.tt. Vi#ZL&=3r<Dmmttt*I 

itowmmmfehuwisti, mmx.Km&mw-t6t^?n&ti<&& (Hsieh 

b, EMBO J., 11:315, 1992) 0 tfl, mt2tlfcmmtpT*te!k#fttlt&LT. 
de novo©y * Mh&tSC: tlx (Antequerab, Cell, 62:503, 

1990) o ioTCn*TOi^&, *«U?«8fl&*\ fc h-7^XiI»^ 

H5i§t"& tOi LTIllmenseeb© 2 oOf^g- (P.N. A. S. , 75; 1914, 1 
978; P.N.A.S.. 76: 879, 1979 ) JC&S L Wfttffc t>tt^ 0 lotttF^Ii 

£>ftT^£ (ffP6, v^xcDx^h-^, ll^ti, 5gj5, 1987) o ttz, 1 

$ tl/c C £ ti±f2<D 1 1 lmensee t>©#B^l3fctt 
tfttJUS £^#fc-T 5 C £ £ g ft i -T £ o 
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omm^mizLtzo 

i >7u*)i>t<Dm&iz&io, ftitgm&z&n^zmm^mmm-ttzim&v 

i?u-£»t<DM&iz±i()^ ft{t&m&z&w?zmm^m§zm-£tzte&$t® 

ismmi)<Djjmiz£*)ttmi-zz.±tfT°g^ ^-^tzmmo^^w-^^^ 
t vm®}, ^^mtEom-ttzimm<D^m^^^^u^(Dm^^unL, 



6 



WO 97/07671 



PCT/JP96/02427 



(9)fu!e(8)OfflSSc!: ^ in -T*ffill&<i:©ii!l[£-ic J: OflsJUStifc/W y >J K-v Q 
a»ffifl5(3)<0 + >7*t h»4»t>L<tt*©^»4/itt|frE(6)©*t h»«L< 

(ll)ME(3)©*y 5#k h»«Bt>L<tt-t©?»*yi:{iKri5(6)©*t b»/«L< 

031516(3)©** 5#fc hTOfcL<ii*©^»3-fciifl5ie(6)©#fc hM3kL< 

mimits t h2#|fcfe& (»f^) «-«fir-TSA9«BJKlCD«?*f (PCR^t/r) ©M 
^SnTKS (PCR$?#r) o 
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m^&TF-tmmmwm-z&z (pcr$?#t) 0 
msmi*. t h22#^fe^A^^5v^x{cfe^^,t bmm=?-%$t crt-pcr) 

-PCR) Oif^ttlti*»f*T*a o 
^$tit^§ (PCR^Kr) o 

«f) ©a£££^*&ft»¥*-?&3o 

mom*. TT2»ttttic*s^Tt H4#S&feft (tfftf) j&<fitffr$ftT^* d £ 
^$ntl.^ (PCR^lFf) o 

EL ISA) ^i$tltl^o 

ELISA) i^^ntl^o 
3H5H(i. t HgMj^feyWry K-T^o->H4B7©jSP*f (ELISA) ©*£Jjl 

»16Htt % t h2#^feM^iffrS.O f 14#^fe^^8(fM-^^-tSv^7; 
ESfflMI* (TT2«#cPG15) OFISHj|?#f©IS**^-^fefe#:©^J|g©^jn?^5 0 

mnmi*. t hitmrju-y i v^vxmm test Mfii^T^r^ 
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»!fe#W^llf>T'*<^$*lTli^Ci*<g?$nT^-5 (PCR^Hr) 0 
m23U(i v LoxP-pstNEOy^X 5 KDNA LTV* 0 

(3) ±IE^'i7XM£JB 5 7^7©M 

(4) +^7-)xm^t^6«M\ t hae^jsswiB 

©*S*«c tic* owsc: * 0 ::t?j4 n t Fftftfttfcii 
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jEUTtth h$fefe#f;J:23« («£l±24«) 46##£ U *ft-£*ft#j50~300Mb 
$ it Z> C £ {£ & £ o 

t-f'l) IZ-d^X, t hMMteMM (G418, fcfa-n v-T v/>,/W?'o-?^ 

<WM£ L^o CcDg^ic(iSV40x>/N>it-ch#|i&^^^x^-r;l/X5 L ^ 
^•^---trVa^-^-CDiS^L/ifcCD (Kato-h^, Cell Struct. Funct. , 12:575, 
1987) % T^XPGK-iyn^E-^- (Soriano^, Cell, 64:693, 1991) 

mm±, 1992) ^iC e fc^^Mte^^HSfeL> SiR-T^diKj;^ *$A£tl/cv 

1 o 



WO 97/07671 



PCT/JP96/02427 



23«46#&£k hftfi#±JC5 >^AK#A3ttrt:J:-3ttfc b 

±fe©ff^$5^^^n-lr;^^(73^^^l}a^jx. ( j;\ ^xA9*HJfe (Oshimu 
ra,M., Environ. Heal th Perspect. , 93:57, 1991) £ ±Mmk€i'tZ> C t icJ: r> N 

^--ea^^-SCcbJcJ:^, ff^tlS ^ ^ P-feyl/ife^©^< (i N l) „ 2) % 3) 

(is «^SP§Trtft>tlS VOX- t b*y ? n-e V-i^MtSfCfc^T. PCR 

y ^ 5— Iff-x-r > V 7? «> 3 Saiki£>, Science, 239:487, 1988) % If 
if>7*D. y hjg#f (Ausubelt>, Current protocols in molecular biology, Joh 
n Wiley & Sons, Inc., 1994) N FISH (7 Jl* V y -b >-tf->r f-*. -/^ y 

V yj-tf-i/ a Lawrences, Cell, 52:51, 1988) i^rfi;J:0i^5Ci 

Sbtc. ^A^atr5fefef*:±0DNAE^J*»Wi LfcffiEffljM. (Thomas fc, C 
ell, 51:503, 1987) lei?), #5£CDSBft{Cv-7!7 -atfi^fcffA*- £ C £ *> °J 

v 0 x - t h ftMifflffg^ £>gggg Lizl t ulzMzify JRItf S c i (c J; 0 N 

v-+>r$nytt bm&&*mKitLT^7xm&mzmK-fz>z-£h&*z>o 

i i 
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(2) ftit&amzfcw-tz^'yxmifo^ot bm^wttz^^om^o^A 

ZtltTrlz, M* ©&Ht©^ X&%:CD]&&mmmm (EW, Hanaoka£, D 
ifferentiation, 48:83, 1991 ) N JEE14#3iS& (ESM, Evans h, Nature, 292: 
154, 1981 ) , B^mmm (EmM. Matsuit>, Cell, 70:841, 1992) b<^t> 

992>^(Cie$tl/,:^-egmBMi $ ? n -fe 71/ 5 d i ic J; ^) frft; ? 0 ^ 

ii^J^^^-^-^^LT^So (1) ilsliiPCR. -b-tf>yp 

•y hfl¥tfT\ FISH»#r^{c<fcf3. *A£Bl$<h^33t{E^&£^(i&feft&£U(i 

t h-$k&fc±<D^-*- (G4i8»tt^) iz±K>m&ztitz%:®Mm\ m^-m 

1 2 
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o-^t LTh h##ll$gSI«9igLE?iJ (LK Alu*. Korenberg^, Cell, 53:39 

i. 1988) N hhm&?m>&:m^tz'*i?>mvrK£t)ikiii2ti& 0 ttz, t hit 

^#M^-/5i-v-{cJ:5PCR^ &tffc h&feft#f|ift:/D-y (Lichterb, 
Human Genetics, 80:224, 1988) Wc 7 U >y -t? >x-f >-y--f =f- a -^>f 
■7'U^V-tr--> 3 > (FISH) *©ftfe#jSP#flCJ:*)ISB*r*C:t3&<7f*-5o 

(3) t hftfe##ABSfflia^&©^y 

(2) "ent>nyiBs*ffliia^e>©4-y 5v^^f^jH(± N < ^b^r-k— , 

t&mtL^o mz-lf, CBAx C57BL/6 Fl S*CDTT2fflJJS (^&fe N Yagi £>, Anal 
ytical Biochemistry, 214:70, 1993) ico^TteBalb/c (fife. B*^U7 
*±) *5^ttICR (fife. B#?U71±) 4*©8|Bi»f ±li Ltffll^ 

(4) +y^^i;fcit5t hUk&ftvuW&tft hmfc^Btm 

it if >fl¥#f . PCR^ !:J:-3 Tttffif SCi § 5 « 

*At h^fe^±©jlfe^31(iJ^T©«fc9{cLT«SiS$nSo t h&fe&S 
*mRNA©»m«#ilfl«S3feRNA«:ffll^RT-PCRjS (Kawasaki P. N. A. S. , 85:56 
98, 1988) N y-if>^D«y hi* (Ausubel^, ME) K «fc t>*fcfcil$ftSo MS 

KtfcttKi: (EL ISA. STOj-^J*, d - yftftl^v^ 

tji, mm±v-(x.>T4 y< 1987; sin, am&mn*ft&m&&. 

ttiJR-b>^-, 1993) N b& (Ausubelb, lute) feS^fct, 

1 3 
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«»*»*©»^*?iJfflLfcT-f Vtf^A^W (Koi 6, Jpn. J. Cancer Res., 
80:413, 1989)^<Cj;*9&tb£ft£ 0 ^77^iE^Oh^fe 

^bfPM^tl/c + y 77^x1:0^ +^ 5 v>^jto»tfi©t MgM. IgG. Ig 
f£AP1. fgf&*±17M:r.>-^. f "7 * 1991) <&ELISAiU:^x^ 'J-^y^-^s 

7-5X0^^; fteo^-y Mx.t£\ 5 -y K 79%?<Dm$Lm*<Dlfc<D 

IZESffi.MMOffiALlt'? y h- (Iannaccone £>, Dev. Biol., 163, 288-, 1994) 
^ (Wheeler t>, Reprod. Fertil. Dev., 6, 563-, 1994) „ Vis (Simsb, 
Proc. Natl. Acad. Sci. USA, 91, 6143-6147, 1994) !C£^TfB#£tU £ 

mmm, im^m^mi, 0 fc^icfc^TttBsiwnis (ed 

huso $ &<ctt*n*iofta±*ftLT»6n*±&flMBias*©«4»a[$n 
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/:*SiIP^jEfl;Mt§Ci^b^lTl^ (Campbell Nature, 380, 6 
4-, 1996) o Cin&BS*S^ttBS«JlBlia*SSffl«aiL^^*Jfefef*:gfAJC«ko 

tt*««rf samati, ^©esm. ecib^ EGiwiia^iB&nsfeo-eti 
4H> 0 #«#*iBiia{c^*ftfe#*siwi^©iwjt*SfA^*ct*<Brjii 

®^M(iSA$n^fe#*^(i8ffM-±oiSe^^^^-S 0 

fcii*©#r>t±©&£?£|£gi$-bK *<Dm®£®i&-f2> z. t iz J: o N 

^©^^^^^^^niJix-r^ci^Tt-So $t>(c(i N 

DNA, $ £>fCi;):£fc N hiMfctfcfi*©^©^, fflBS. £>£^ 

©»fM-±©ilfe^^L^S^#TT^«L^ *0&&mm® Wz-tt, 

1 5 
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5 tfr$J ©mfflflS * & ^ (2 © / > >f y ij K - "7 £"<W?EttJi£^ £ s£&fe#±© 
t r-irL&itte 1 ?^ o-->^'Ls ^i-l'--X/NAX^-|fpmiffl|}a (CHO) 
xa-7«(;|ALTt htM41t5Ci^^S (Lynette t>, Bi 
otechnology, 10, 1121-, 1992; Bebbington£>, Biotechnology, 10, 169-, 199 
2) 0 

*%LmiZ&iO'®Z>tlZ> t H2#, 14#. 22H&fe& 
v>x&(>^c7)?M(i. h bRfamm (14#&feft±) , eg* (2#&fe&_t) N 

eiu (22#^fe^±> ^n^noae^oisiiwEjijo^ap^^fii^Lwso 

5 >X : J^ — y (Greene, Nature Genetics, 7, 13-, 1994, Lonberg 

t>, Nature, 368, 856-, 1994«) £JtRLT. t M:fcl^$tl5fc0i: 

fc N *^H^(Cj;{9^t>n^2#+14#. 22#+14#^O^fe#: (SffK") ^Il^JC 

nS2#+14#+22#^cD^fe#: (BffJt) ^JWJB# tC«^tS V ^ 

(Greeny ffjfS, Lonbergbs MIS) o LTllfD 

m^4t§v-7X^Mt5Ci^l^n^ (Greene MIE. Lonberg 
MIS) o ^fgBflfc&iMT, cn(i^M^{c(i|!E^no#}i^ffl^TJ^TO^}£ 

1 6 
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*BPI*a*ife*.& (Joyner£>, Gene Targeting, 1993, IRL PRESS) ^ffl^T&i* 

loxPSE^iJ (CreU3>h*^— -tflcJ;t)<ft**>Lx Sauer£ N ijK. ftkicFLP U zi 
>tf>--tf-PRTIE?iJ£fflWcO' Gorman t>, Science, 251, 1351-, 1991©M*<* 

z ) m t± $ 2 ntLGiim&zk&^mw - * -mB^zmx-t <s 0 

- — > 5 c <t (c j: o £t#fiii ae^^tt* $ n & n s obi* 

ft— . HUtE) o 

-TH^ifte^, M^-tfCreUa IfafeT- (Sauer^ ffK) £-B#ft(;: 

*A Lx loxPEJijCD|fflT?*a*il^.K**<jec oTS^Ott#lf«fi?ic# AS 

^SUffih ^Si^OSlSi, P255-, 1995. ^±*t) 0 

^ti^ IBSIiSfttv-rt- (Mx.{^G418W#ilfe^) 7?7-+>^nf:t h 

6. 5"C»t>n^«c«:SSE|0IIStLyi:i^D-fe;HBi^lcJ:t)x 5 £ teUtt ZMM 
»ttv-*7- (^tft'a-nv-f T7-*>^ny:k hire 

tteatfte^Sr^fct h2#2£"g>#: (#r#) *>£^(222#&fe# (BrtfO g-fctt 
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h^X. Shinkaib, Cell, 68, 855-, 1992. MM t±$kJ v ? 7 1> h 
Kitamurab, Nature, 350, 423-, 1991) tzWefeZMt LT 6 T?|§ bft/i 

8. *#b*tS*y ^T^XCfe^Tli^i'oilftti^B'J >'^teJ:ES*ijJSlCE& 
Gf^Ig-S^ iHg^iJf, &&W3£©£$afl^ P234-. ^±ifc> 19 
95) o dOBU >^|c*j^TttT^^««B. /c£*<&«LTH5fc© % ±iL 

2. i. Tff^n^t h^fiiit^figii^^t-s^^x^^s^ti-eti 

MfE> glj/cy .y^r^ h7-7X, Chen£>, EMBO J., 3, 821-, 1993) £© 

*5*vofc h$t^MU (14*) + glj£/c (2#) N (14#) + g|jU (22 

#) &3l>tek hia^S^ C14#) +«E«a; (2#) + ig£jU (22*) ££frfc 

£tT (c £ ^ l tftft ft tcM f £ ^\ *f£BS (i - ft £ ©^jfe^fj (c pg^ $ 
(^WJl) G418»tt^fi$nfct h&fefl: ((ffjt) *ftfe«:tt#«Blia 
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G418tH£itfe : f ^fry^X * KpSTneoB (Katoh£>. Cell Struct. Funct., 1 
2:575, 1987; Japanese Collection of Research Biologicals (JCRB), Deposit N 
umber: VE039) £ MISSUS Sal I vmiMtU t hJEtttMUPIMHFL-l 

CRIKEN Cell BankJ:^A#. RCB0251)^3»A Ltz 0 HFL-llfflia* h U 7 v >mm U 
5xl0 6 ®/ml£te5cfc-5 izpjlKy zmd V V r - (PBS) {CBSLT^C 

10^gDNA#^ETT^->^ o ;Ui^- (A'>ft7 7 K) ^fflutx^ hniHl/--> 
9>&fTfc^>*: I^I^iilfUPl 1992) 0 25/iFO^* 

-£1000V®«E£4mmgcDa:l^ f> D -f U--> 3 (165-2088. ^t7 7 F ) 

(FBS) £»L/^-;OI/F12i£*fe (£(TF12 N il^) &£trl00mffi!tt«&ffl 
/57f7^t-L/ (a--^') 3~6^(Cff«L/Co 1 B^IC200^ g/ml 
©G418 (GENETIC IN, S^'v) **tU5XFBS*»jDL^F12«iftiB*iliyi: 0 2~ 
3illBI«tC^L;^3ni-l00fiSJft«:— oo^lffli LT52^-^ fcl^ftett* 
£86. 100 mmyf-l/!:^c;iiL^SL/:o 

^^XA9|fflIS (Oshimura, Environ. Heal th Perspect. , 93:57, 1991, JCRB0211) 
£10%«J!£IM (FBS) ZmiMLtzyjl"<y=i&$iJ-trjl,%m (JgJTDMEM, 
£^9) 100 mm i't-UTfigtLfc. 52^Vl/-y©G418»ttHFL-l $BJ}g£l5 

X^fl&ilJfil?»(FBS) £200tfg/ml©G418£»L/-cF12*T\ *nen 100nmp> + 
-L/T^SL/Co -^XA9M£HFL-1 N U 7° v >^SIt^tl€"nEa^© 

-^b^ifoI^L, 100mm->^- U{cJSaL10%^MM (FBS) 
LfcDMEM£15WJ&Ml7it (FBS) LfcF12£©^*Ml^*-e¥B^£> 
-B^lL^o *fflMfe£rfi (r*7X^, iBSIf^v F7 7 :£±*±, p. 127-, 
1992) (c!Ei$$nT^^^{Ct^o/c 0 DMEM-TlBSa^®^ 2 @^-o/;t, 2ml © 
PEG (1:1.4) 1 #M3SU $ 2ml©PEG (1:3) /g&JC&x. 

1 ^PbIMSL/Co PEG7§?££igH^<;K MlfcMgtftfe (DMEM) T*3®#ci1z®.. it 

(10%FBS, DMEM) TlB^tL/Co M£ r U 7° •> >Mlt: «t ^) #ffc 
U 7"7/<-r> (lxlO" 5 M, «>?*v) :fc<fctfG418 (800/zg/ml) £#£;-MiRig 
tfl (10%FBS, DMEM) IcSS&Ls lOOmmv + - U 3 ftjCfSS L/"c 0 #7 3 flffi&« I 

£ctzziu--% h v >mmizjLK>mm&ftmLG4i8 (8oo^g/ m i) 
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%<kt;m$lt&i& (10%FBS. DMEM) T^tL/Co 

(i3-x^- N 3025) {CTM^^70~80%^n?I^^T-i$# 
L/Co 3;Hr$ K (0.05//g/ml, tV3;I/»>>, fn^fc&lg) (20%FB 
S, DMEM) 2 Bffi%mL Z ? u-kJlsZT&f&ZitfZo ^^l*L, 

^a&^fi (37°C) LTfcWc^ r-#5*>>B (lO^/g/ml, ^) 
my^XzHzmtzL, T? 'J«Mi:M77X3^AU 34°C. 80 
OOrpm , lB#F H 1©ig£^T&-o^o ^ * n -tr ^MlMigttfCfj^ U 

^°->^t5k r-^fe& (2#. 4#, 14#. 22#) 

ISX^^>Ky>y^, ¥±*±. P .127-> ic&o/co 
(1) PCRfc?#r 

ML/c«£igftU M^Puregene DNA Isolation kit (Gentra Syste 
mfcfc) ^ffl^tyV ADNA^ffltt} U C©y J ADNA^UMi: U t F^feft^ 
Wte:/5^-7-£ffl^TPCRi£-e2. 4. 14, 22#t h ;7 o-> 

^SfeLfCo PCRiiipite^O. l//g©yV ADNA£$ffl L (Innisb, PCRflifcv^ 
TAs HBJfctS^^, 1991, -9--v;l/-tM ^ 3 -(iGeneAmp 9600, Perkin-Elmertt 
£&ffl) {zm^ftte-otzo Taqtf y ^--tftePerkin-ElmerttM^ffl^. SJft^ 
94°C5#£li^ ^/HTtio/ct, ^tt94°C15#\ T-- »J > ?"54~57°C15 
# (^-f T-ICJ^M^M) > #^72°C20#^351f^ ^;U|t^o/i 0 7°5-T 
v-(i#^-fe|$±(c#^-raiie^ (O'Brien, Genet ic Maps, 6th edition, Boo 
k 5, Cold Spring Harbor Laboratory Press, 1993 ) Jklf^Mfe^ — ts — (Poly 
morphic STS Primer Pair, BIOS *±; Weissenbach £>, Nature 359:794, 1992; 
Walter Nature Genetics, 7:22. 1994^) £fflWc 0 itfe^ 7° 5 4 teGenB 
ank, EMBL^O^-^^-X^OA^L^^SBe^i^fciicfFML/Co ^Mtt7° 

(Dmmm^TTsLtz (2# : himk 4# : mmme. im mmmQ, 22# : mmm 
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lymorphic STS Primer Pair, BIOS*±: D2S207, D2S177, D2S156, D2S159 BIOS 

C/c (immunoglobulin kappa constant) : 5' -TGGAAGGTGGATAACGCCCT (I£?iJ# 
-f 1 ), 5' -TCATTCTCCTCCAACATTAGCA (EJlJ#-f - 2 ) 
FABP1 (fatty acid binding protein-1 liver) : 5' -GCAATCGGTCTGCCGGAAGA 
(iejij#-t3), 5' -TTGGATCACTTTGGACCCAG (Se?iJ#-*§- 4 ) 
Vk3-2 (immunoglobulin kappa variable) : 5' -CTCTCCTGCAGGGCCAGTCA (E^iJ 

5 ), 5' -TGCTGATGGTGAGAGTGAACTC (EJIJ#-^ 6 ) 
Vkl-2 (immunoglobulin kappa variable) : 5' -AGTCAGGGCATTAGCAGTGC (E 
?iJ#-5f 7 ), 5' -GCTGCTGATGGTGAGAGTGA (S£?iJ#-f 8 ) 

(2) 7j]/jris y -&>x << y*y>( fa-A>fyij^t'-<> 3 > (fish) 

FISH«?*ffii CtaflRe». FISH^K^n m-yu, 3ffflth. 1994) iCfES 
KftlV t h2#. 4#> 14#, 22#^fe^#Mfi^yu-y (CHROMOSOME PA I NT I N 
G SYSTEM, Cambioft) *ffl^Tfrttofc 0 

2#Jfefe#£#ft?-S * P - Xi26^-7°(745^ P - »4>10^;U- 

^TK&teT&ofcotis tu-yfz-otzo cn£0?p->£FISHfc¥#rLfc o 
FISH*tfftt FISH^^7-p hn-;U N ^*± N 1994) KKStlfc^ffiK 

t h 2SM#Sfi<jyD-y (CHROMOSOME PAINTING SYSTEM, CANBIOifc) 

#5fefe#JBW©$fefe# £ Rfc£ LT^ £ cfc -5 ttJB©5fefe#*SfO«Blia kitH? $ tltz 
(mi EI) o miHicfeOT> *JiJ*<^o->^ N SETiJfiPCRicteffl Ltz-??* -e 

-%m-? 0 mim&*. xtetttt^Lfco FisH^^^m^^n/ct h2 

IrI^JCLT, t h4S\ 14#, 22#%fe{*:^fil^f -5A9*BIS*»yi:o 
(^3fc#12) v^xESM^© ^ ^ n-feMfcteJ: 6 t h22#3fe-fe#:#A 
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**A9*ffl||&# (&TA9/#22. ^ffl^rto ^M«iLT(i7^x 

ESifI0&|fcE14 (Martin L. Hooper=fc <9 A3^ Hooper^, Nature, 326 :292, 1987) 
£fflWco E14©igft&te<*g^«- ;<-(*-?-^TJ\s-> V -X 8, iS-yf- 

vfv>C O^'v) toSLfcG418iifttST0fflBa^ (*KA^ fiHHfAifcg^ 
A¥) £fflWc o fr«f*t> (lfflllSX^N> K7^y ^±ih> 1992) ©fg# 
Lfcjfr&lCftl\ |^10 8 ^(DA9/#22^t> $ i? t}-£jl£mmLtz 0 n^tltzl^u 
H^M*£*£5ml©DMEMl;:»Sil Lfco l^lO'fiOBH^ h U >T#tfc$-frrt:SL 
DMBMT*30Sfe# U 5mlODMEM(c!KSIIL^». 5 ^ n-b^i**>-fr N 1250rpm. 10# 
B«^LT±i4R^fc. ZtK^yh t >^ai9i< Ji <* U 1:1.4PEG»« ( 
5g PEG1000, <fQ^t*6||>, 1ml DMS0< ^>>^6mlDMEM(C?gjP) 0. 5ml£;&D>LT^M 
•ei^30WfiL^, 10mI©DMBM£#o < 9£flnx.rt: 0 jS5fcl250rpjiu 10# 

ia**i.^a[Sl00inB©|ft«*»ffly^^f- y ? *> + -u> (u-.r.>^) 3tfctc» 
SL/Zo 24^raSt{C300^g/ml©G418 (GENETIC IN, ->^v) ^inx. fc^lfe i 

?7y7immtSi±, 5xi0 6 m&tzVlml<DU?fm%M (ESJRHI&fflfcifi+lOXDMS 
0<->^T» {cjgfflU -80°C(CT^^#L/Co l^^lc#m^i»tt^{co^T10 6 
~10 T ^OfflI§a^t»yy ADNA^Puregene DNA Isolation Kit (Centra System*!) 

(Koife>, Science, 260:361, 1993) 0 #Jl0 8 #Ic7)A9/#22=k 0 IR# Lfc $ * cr -tr ;U 
&5ml©DMBMI£MU #>v-t?;U40 ^11^27 £*±§S!) 7jc±Tr60G 
y©#>.^«£J8UtfLA: (1.2Gy/#x50#) 0 if y vijMlf Lfc 5* o -tr/Wi* 

3t!ii^teEl4;iffl!Sio 7 4@£>/c *) l~7ffiT£> o /Co *#JBttt*{co^Tti*JS»©# 

2 2 



WO 97/07671 



PCT/JP96/02427 



* n*;i/||gJW»tt**E14/#22-9 . E14/#22-10 „ #>^i£8.TO$ 

Asmmm&mwm-u, Ewm-25iz&v zmAm£Lfo<D&m±yLT(D en 

(1) PCR#?#r CH 2 EI) 

^WttttyyADNA^SiLTb h 22#&fe#±fc#£^£ ] tfc^ (Geneti 
c Maps, Mm) RO^Mtt^-^- (Polymorphic STS Primer Pair, BlOSft : D2 
2S315, D22S275, D22S278, D22S272, D22S274; Nature 359:794, 1992) <D#£ 
^PCR&icJ; Ltzo GenBank, EMim^f-^K-x «k 0 A¥ LfcitSl^'J 

PVALB (parvalbumin) : 5' -TGGTGGCTGAAAGCTAAGAA (EyiJ§-t 9 ), 5' -CCAGAAGAA 
TGGTGTCATTA 

MB (myoglobin) : 5' -TCCAGGTTCTGCAGAGCAAG (R?IJ#-^11), 5' -TGTAGTTGGAGGCC 
ATGTCC (KJiJ#-tl2) 

DIA1 (cytochrome b-5 reductase) : 5' -CCCCACCCATGATCCAGTAC (S£?iJ#-tl3), 
5' -GCCCTCAGAAGACGAAGCAG (EJIJH14) 

IgA (immunoglobulin lambda) : 5' -GAGAGTTGCAGAAGGGGTGACT (E?iJ#-Sfl5), 
5' -GGAGACCACCAAACCCTCCAAA (R3?rj§-f-16) 

ARSA (arylsulfatase A) : 5' -GGCTATGGGGACCTGGGCTG (R?IJ#-^17), 5' -CAGAGA 
CACAGGCACGTAGAAG (R?iJ#-*§-18) 

Innist>, ffIS) '^fTttofco *J»#t©2|5|stt^T©y 5 iJy 

m m l 2 & { z o ^ t ( * - o y 5 -7 - ( c o ^ t m $ n & 5 $ © j# « § m 

^lKo^07-*-i;o^T(ii"0A->KlcftIt^^^L/; (O'Brien, G 
ENETIC MAPS, 6th edition, BOOK 0 ilfe? S^litt^-* -Oi^« x 
^4*TtcA^liJ*Sft* (Science, HUMAN GENETIC MAP, 1994, Nature Genet 
ics, 7:22, 1994, Nature 359:794, 1992^) £S(^ *£^tt&fiM&£^ L 
HJ$ ItSir L fejEflrCfittl^o 4a®G418»ttE14|fflSS^(Co^T, PC 
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Lfc 0 TflfllciiFISH#tfl£«fc£i&g*g££^Lfco A9/#22(3, % 

(2) IMf vt'd * h£ff 

y A^«10 4 ~10 5 =i RIKBN DNA BankJ:<9A¥. Nucleic acids rese 

arch, 13:7813, 1985, pUK19A£*l. 4kb EcoRI-BamHI Wrft) ^D-yiLt, 

mmmm cmiu %mm&) fei*fifttofc»2^goy; ADNAic**LT<Ausub 

elb, Current Protocols in Molecular Biology, John Wiley & Sons, Inc. ,19 

>&cf\ *^>K©»ft*>&«lsE-e**t hjfefe#DNA©^">^yyA 

DNAlC*hh£g 

it teA9/#22® ^ tl £ IhI^T o /Co # > viji BS#fft ri-Jl&m ttA9/# 

(3) 7;l/^Uyt>7>f vt^fa-^^yj ^V-tf-s/s > (FISH) 
FISH*#f« (M^, PISHHtt^u ha-yl,, 1994) KESftfc^ag 

t h22#^fe^#^fitjyo-7' (CHROMOSOME PAINTING SYSTEM, Cambio 

a) ^ffl^Tff^^fco ti^L/c#sii©&£^K:fc^T, Ei4/#2 

2-9 tev**&fe#|;:$£MLtf:7gT\ >fiL<Dm\m\LLtz%i&Wt LTfc h22# 

^±<D^lC«t*3, f#bn/cG418»l£|*E14/#22-9 N E14/#22-10 (it h22# 
$fefe#0£T**^tt*as#£ N E14/#22-14 N E14/#22-25 \t*t<D%%WK*kU. 

ammmv t h 22t^fe^^§ jit § ESii^ ^ cd ^ y ^ 7 ^ x f^i 

¥±*±, 1995>{CE*tl^ffifct5loyto (H»J2) btl, fch22#$fe£# 
£ft#LT^£C i*<«B$tlfcG418»ttBSaiJ!attB14/#22-9**»X h y ? «fc 
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<0AL%±lf\ C57BL/6XC3H FllHtv^X (B#^UT*±) £C3Higv*;* (B#* 
fc9mo*©BSIM£AK*»«Lfco (ft 1 A) i:^t c 



ESiMffc/ G418W# 














OWL 


on 


~10K 10-30% 30ft~ 


E14/I22 9 


166 


29 


16 


7 3 6 



ft 5 -5 ^ ic «fc to mfe £ ft 5 o K £ L tz 29ECD 9 £ ^fe ic £ ^ fc JftK-feCDlfl 
t H22#»;fe^«^5^^xBSjfflJte*B14/#22-9{i + ^5 

wxt^z><m*7t&. Mi^7-a7^ mm±v<<z->T>( 7* 1 

987>icie$nfz^^{C^^KM^-^lf U Puregene DNA Isolation Kit£ffl^T 
*f J ADNA^ttUtj Lfc 0 COyV ADNA££#M£ LT (H«i|2) T&fflLfc^M 
^^^-©■^PVALB. D22S278*m^T*IM<ft©ira*?Tfco^ ffefijc 
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f^^->liE14/f22-9igjKLt^t, 7-7Xy; AJc^-rSMJtttdftfe^ 
V^OTlOmfiT?*^^ (*3H) o *3H»C*i^T, #U->tt>s Bglll^b 
Lfc2/£g©$V ADNA^ffifflLfco 32 P^t hLimmZ7u-zft L. is 7+ A, 
(i^y-^T^-^-i'Hf-BAS2000 (*±^*7>f^Att) ic «fc ij &fct5 L/c 0 £J; 
<9s *^5^"i7* CK22-6, 7, 8, 9,10,11,12 : 9tt# + * 5) ©Kifi^yV ADN 
A*>J:tf a> hn-;UDNA(C: C \$, B14/#22-9 £ E14f J ADNA£ 1:9©MJ± 
-e^Lfc&O) 0U->t*5o £#|{CDNA^-?S N ^&#J{c^.^y ^M&CD* 
^I^L/: 0 (- : OX. + : ~10Jk ++ : 10—30JO 
££>fc, €;feiC5MBg©Kift0ji.fc>ttfc*y ?mVf (K22-7) ICo^TE JfF 

a. mm. cm. mm. mm. mm. ^^^isogbn (-.y^>>^->?±) izx 

v-©-? *,MB, DIAl£^TPCR#W£frfcofc 0 t0SS2o©y^7 

=fc£*§JH£- (»4H) {Ctk-To PCRS«Jti2JKT^fD-xy;U{CTm»*»L^a, 
Afci^^AftfeLTfctiiLfco l4i®#U->{i£^t,B:Ia\ L : ffFJ$u 
SM : H : KM.. Sp : ML Th : MffiU 0v : WM. K : MU nc : 5 

^^X^MDNA(|^tt3> hn-H pc: t hilf »J}g (HPL-1) DNA(H&n> 

# (K22-7) ©K««:*#a*JCT*feSfc»#LA:fe©^ffll^ 0 
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-S\ mm. Mf©ti0S^ltt>c9T'*$o cn^ISOGEN {-ytfyit- 
» LTmNk&m&L, RT-PCR&(Cj;^K t h-i=:*rnt> (MB) . t 

h-^h^D-A b5 if (DIA1) ©BRNAOfctfJ^fTtt^fco RT-PCR(i< 

Innis£, PCR^^-^T;U, HBJ&J&I5, 1991>idIS$ ft7^&iC& o TIt& o 
/Co i£$£¥KJ£J3^-l'T-(i, ^ ^r-^- ij 3f ^ K iWfe 

^lOOpraoK ±m&M) &i|g¥Silt(iBRL*±S!! (X-^-x^ »J 7* h) 

MB : 5' -TTAAGGGTCACCCAGAGACT 19), 5' -TGTAGTTGGAGGCCATGTCC (K?iJ 

H-f-20) 

DIA1 : 5' -CAAAAAGTCCAACCCTATCA (SE?iJ#-5f 21), 5' -GCCCTCAGAAGACGAAGCAG (BE 
?|J#^22) 

CR^(i2^7^n-xy^{CT«m^l?L^^. Afti^^ASfefeLT&tBL 
B5EIiCfc^T, M liv-#- CHindl I I^fb A DNA+Hael I I^^fb 0X174DNA, 
SfBii) . MB Jit h 5 t*>. DIAltit h f- h * u - Ab5 V ¥ 5 9 --tr. WT 

(i^MCSHv^x^-^^-o 

$ b(C[5]i:®^(K22-7) CoOT, 0&\ ML ML ML IPm. 

#&»^ISOGEN£&ffl LT*fcRNA£ttliiU ±IS©2«®y 5 1* ^-JC £ V #01 
&©RT-PCR£?To*: e ^CD^s DIAm^TOfltglTr, MBtt^«<!:#feE©*T* 

5t1"& d t flT & <9 (Bassel-Dubyb, MCB, 12:5024, 1992) , Z.<Dffi^\i. 

Th:«U LrflFIBU Sp: ML K:¥JJ»* 0v: ^Jfe, SM: #&$5. MrV-*- (± 
I£) MB©^(cfeOTH^$tL^T^©/<> K(i##^^^^i%^^> 

mAZtltzt h22#^-fe^(i + y ^^^xcDiEmi^Cfc^T^ 
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en pcrjs#t cm 7 n) 

^iJBtt^yy ADNA^r^Mi LTh h4#5fefe#±{c^-r Sitfe? (O'Brie 
n, Genetic Maps, 6th edition, Book 5, Cold Spring Harbor Laboratory Press, 
1993) Rtf^lStt^-rtJ- (Polymorphic STS Primer Pair BlOStt : D4S395, D4 
S412, D4S422, D4S413, D4S418, D4S426, Fll; Nature 359:794, 1992 ) 

<0&til Ltzo GenBank. EMBLtgso-r-^-Xj: *) A¥-L/ci£SI£ 

n^h tizifnttzM.^-f^-f^-^v $ Y<Dwm*fcto 

HD (huntington disease) : 5' -TCGTTCCTGTCGAGGATGAA (I£?iJ#-t23), 5' -TCACT 
CCGAAGCTGCCTTTC (B£?iJ#-t24) 

IL-2 (interleukin-2) : 5' -ATGTACAGGATGCAACTCCTG (E^J#-t25), 5' -TCATCTG 
TAAATCCAGCAGT (SS^iJ#^26) 

KIT (c-kit) : 5' -GATCCCATCGCAGCTACCGC (I£?iJ#-t 27), 5' -TTCGCCGAGTAGTCGCA 
CGG (@e^ij#-t28) 

FABP2 (fatty acid binding protein 2, intestinal) : 5' -GATGAACTAGTCCAGG 
TGAGTT (l£?ij#-f 29), 5' -CCTTTTGGCTTCTACTCCTTCA (E2&J#-f-30) 

±IE©lia07°5^v-{Co^TPCRiifl^<f^o^^. 3***fC. ^T, * 
S^t±-«P®r5-f-7-{Co^T3tB^$n*ii«M«!i*<it®$n^:o B14/#4-4 N 
B14/#4-7 ttO«k9JC-fflffi«C^5fe*<*&n4t>©fc*ofe 0 £Lk©JgS££ 

Rcftfiif- 3^£^L/c (HWJ2#BS) 0 jffc^&O^Mtt^-T 1 ? 
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{co^t. PCR«=j:03iH»sn*Ji«ijett^tBsnfcv-*-ttBi?, &aj$ 

A9/#4te&feft&^JfS£^iJ- 0 

(2) -9-if' >7d y htfftr (»8B) 

1Mf>>rp y MP*f(i (*Jfe«2) iE&K, E14/I4-4 \ E14/#4-7 «fc 0 
Liz? J ADNAfco^fb MlEW*!/D-^iLTlTttofc 0 M&D 
NAfCfc^Th Hi BE^i^^yy^Xf hW»^tb$n/;o A9/#4£ 

* 2 ?mWit him?i\%:7t3-7£ L> i/Pi-MM * -VT±3^{ if- BAS2000 

l:A9/#4 (%&#fr5*HK0 , 2:A9/#4+A9 (1:2) % 3:A9/#4+A9 (1:9) . 4:A9, 
5:B14/#4-7. 6:E14/#4-4£^ 0 2. 3{±2 S©DNA£jg§ttft fC^ L fcJt 

(3) v-^^^i-zN^-r y y-r-{f-i/ 3 > cfish) 

FISH»*f« (^«]2) i|5ia5C. t M#3fefe##fttt:7n-7 (CHROMOSOME 
PAINTING SYSTEM, Cambiott) Srffllvcfrtto fc„ 3tt^TOSi 
^i'©Mtl:^OT, b h4#»!fe#**vwi^©aj^||fJt*<«tB$*ifco B14/ 

(^I«j7) h h4#ftfe#«^«fM-*^-rSBSIBia^fc.©*>7V^^« 

t H4#ftfe#«^»fM-*«^LT^*^<t*<WB$nA:G418»ttESffltettE14/ 
#4-4. B14/#4-7**»Xhy*J:lj;fcfc±y\ (gtfcftS) ilnl^icLTTOL 

/cK^M$KfcM&Ml0~15|@&AL/c o &£jg&S&2. 5B©£&lCR^tf 
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ft & ^ £' -5 ^ \z «t 0 ^JS £ ft & 0 L 13EO 9 €fe fc 95 £ {c-^feo^ 
-tfcfr^, E14m©m^©|Si6t>tLS^#:(i7E-C ; *o/co £ tz^ ft 
K©g;^{iE14/#4-7i*©l®^icfcOT^155l!T*ofc 0 

c^wjs) t h4#^fe^^»f>i-^^f-^ESffl^**^^^^'7Xic^y 

&t h&fe&DNAO^&a', G418»t£itfe?©fi§315tfS 
(1) PCRjgtfr 

(HM7) T:mt>tltz*S 5-?VX(Do ^E14/#4-7S^©lfi#: (K#4-7-l : 
*^4M$5%) N B14/#4-4&3fc®Hg# (K#4-4-41 : +>7$^) fCo^T 

M6) T^L/i4#^fe#:M/rffi7°5-r ^E14/#4-7. E14/#4-4-£ffc£t} $ 

ntzpm&^-ti-nuz^x?zmm*nu-otzo fogi, 2®#£kw# 
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(2) v~?>mi?t 0&9BD 

"!Mf (*JfeM2) £H3*1L B14/#4-7&*®lfi{* (K#4-7-l : + / 5 $ 

tt5X) Ko^TtHlEJll^D-^LTi^, 2 # |OR*ft*y; ADNAK 

(iB14/#4-7im^LTl^c 0 <MC»f **JfctiB14/#4-7©moxe« 

Tr£-o/c 0 »9 0tC*5^T N #l^->ife, BglII«^Lfc2iKg©RMEb*yyA 
DNA£{£fflL/c 0 3 2 P^li t h LlE^J^n - -ft U •> Fi-Jl/te-i ^ — ; JT i~ 3 
4 If — BAS2000 (*±«7>f;i/Att) t^<£ *9$£fcB L/c 0 ElBfcDNASH 1 *** L 
/Co &^->fi£^bl : K#4-7-U 2:^5^^, 3 : B14/#4-7 Sr^fc 

(3) Km&*mmm®m<DG4i8w&mm 

+ >77-)X©9^ E14/#4-7E&#<Dlfi# (KI4-7-l:*^$W N £14/ 
#4-4Efe*©U@ft (K#4-4-41 : *>7*»5JK) fcoHTKJg^ £J£JT©£ o fc« 

Omm-BJBrU PBS/lmM BDTATttEIft* Lfcft. ^ *T«fti&**^*iT3ftft*|fc 
*U rt«Offl«*>^T?lD^<i0l3*gtro *I^K-^5mlcDPBS/lmM BDTA*^ 
n/:fa-7'i:^L, 3053—1 ^Kia#It5o ^©&, lml©PBS/EDTA£g| 
LT_tyft£M|£^ lml©0.25Xh y^WPBS&AQ*. 5-10»IHlfiT?^ y 
f>^Sl^hX,f>f v^L^M^idJCto lOOOrm. 10&IH*& 
U ftl££2ml©DMEM (10XFCS) JC»»U 35mnr> + - U icM«^a 0 7-100© 

fi©*MS£35inmV + -U2ftfc»8U 9 •fel^(C^^400//g/ml©G418^to^, 

5~7Br B i^ftL, *ti-en©5/ + - u .5 «, c 

d*l£>©*£m«fc*K E14/#4-7 % E14/#4-4^T^xii^{c4o^TS^©JESm^ 
KKiKU h4#Jfefe#«^||fjt*«^LT^&ii*<l«|gsn^o 
(§*l«j9) XESMM^Ot M4#^fe#£fcte^©$rJt©a|A 

*XA9«j!f* (J^TA9/#14. *ffl^fc 0 lT(i7-)7 
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ESmmmi2 (^yf^t'Jx^^^A, Yagi q>. Analytical Bioch 
em., 214:70, 1993) £fflWc 0 TT2©^#&{i<ffi^«— , /<-f a TA' •> 

U-X8, y->^-T"T^^, ¥±*±, 1995>(C|S$tl^j4{C^U, 
ffllStt^W h^v^C («>^V) &SL/cG418»tt&f^gM (50fy 

»j i>*/l/*fc«fc9»A) «rffl^fc 0 S *oHr;l>tt££lM8j:tfG418»tt#® 
SiKte (^»|2) illC^iot Hm»tt1*©tti^^E{iTT2mi0 7 fi*fc 

t h lmm&fcommtte i ? o -t /we*? - > ^utMit-r s c t iz & fftz o tz 

(Koib, Science, 260:361, 1993) „ &7l0 8 fi©A9/#14J; K) MM Ltz i t o -tr;b 
£5ml©DMEMJ;:«U iS > v -b /MO (MIS) lc:J:»K *±T30Gy©rff>^«£ 
ML/; (1.2Gy/#x25#) 0 Lfc S * p*^**M*t 5 * n-fc/l/ 

10 7 fi^/c<9 3iiT*>o/co 3K#J»tt«cJCol^Tti (H!feM2) LW&K- LT^*§ 

^>7i*I|f; * P*/M£A!Ccfc£G418IM£*fcl-4> 1-5, (30Gy) 
mm i 9 D-b;l/»AJCJ:«G418»tttt3-U 3-2tt4»{Cfc(t -5 t H4#Sfe-fe&£ 
fcli«#»rfr©«8rM:JKT© (1) x (2) KJ:t)l*BLfco 
( 1 ) PCRfl¥#r (*10EI) 

*»IWtt**yy ADNA^ftSiLTt H4#&feft±K#£it-Sit£^ (O'Brie 
n, Genetic Map's, 6th edition, Book 5, Cold Spring Harbor Laboratory Pres 
s, 1993 ) R^ittv-^- (Polymorphic STS Primer Pair B IOSfeh : D14S43, 
D14S51, D14S62, D14S65, D14S66, D14S67, D14S72, D14S75, D14S78, D14S81, 
PCI ;Nature 359:794, 1992; Nature Genetics, 7:22, 1994) ©#££PCR& (Cj; 
QtklhLtZo GenBank, EMBLIf ©-r- 7. «fc <0 A¥ Lfci£Sffi?iJ£ i fcfp 

NP (nucleoside phosphorylase) : 5' -ATAGAGGGTACCCACTCTGG (E?iJ#-f-31), 
5' -AACCAGGTAGGTTGATATGG (IE?iJ#-5§-32) 

TCRA (T-cell receptor alpha) : 5' -AAGTTCCTGTGATGTCAAGC (I£JtJ#-t33), 5* - 
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TCATGAGCAGATTAAACCCG (E?lJ#-^34) 

MYH6 (myosin heavy chain cardiac) : 5' -TGTGAAGGAGGACCAGGTGT (BE?iJ#-f-3 
5), 5' -TGTAGGGGTTGACAGTGACA (§£^#-^36) 

IGA2 (immunoglobulin alpha-2 constant) : 5' -CTGAGAGATGCCTCTGGTGC (g£?ij 
#-§-37), 5' -GGCGGTTAGTGGGGTCTTCA (K^J#-^38) 

IGG1 (immunoglobulin gamma-1 constant) : 5' -GGTGTCGTGGAACTCAGGCG (MF\ 
#-t39), 5' -CTGGTGCAGGACGGTGAGGA (I^iJ#-^40) 

IGM (immunoglobulin mu constant) : 5' -GCATCCTGACCGTGTCCGAA (I£?iJ#-f-41), 
5' -GGGTCAGTAGCAGGTGCCAG (I£?iJ#-t42) 

IGVH3 (immunoglobulin heavy variable-3 ) : 5' -AGTGAGATAAGCAGTGGATG (§£ 
^JH-^-43), 5' -GTTGTGCTACTCCCATCACT (I£?iJ#-f44) 

mmwwkmw®?; adna££#m£ lt. ±k©i8so7 b 5^^-«co^t 

Tte&^ 0 4«©G418»ttTOB^»(Co^T. PCR{C<kf3JW^$n5**i^^ 
&fcH£tl/c-7-*7-te»-£\ WLftZntefr^tz-?-J]--&n-V7jkltZo A9/#14 

(2) 7;U^U.y-tr>x-r >^-Tf- a-A^yij 3 > (FISH) 

FISH##fte (taiBb, FISH^i^n h r?-;W ffjgft, 1994) tclfi$*ifr#& 
t H4#&fe&#gftyD-7' (CHROMOSOME PAINTING SYSTEM, Cambio 
it) ^-ffl^TiT^o/Co Zomm, 4ft^TiCo^Ti££^©#§iIgifC. b 
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£(_h©^ifcic£*K »€>*lfcG418»ttl*l-4^ 1-5. 3-1, 3-2<ifc H4#&;fe# 

(HWJ10) t M4SJfefef*:»fit*«^1-5ES*HII&^t>(D + > 7?^^ 
(^»J9) TifbtU t M4#ftfe#£fc#LT^SC£#ttB$ftfcG418 
WttBS*ffllia^4<* (1-4. 3-1. 3-2, 1-5) ^Xh^J;^^ ICR* 

«8~10fi£ALfc o ES§* (HWI9) rHfe«*LTE*i&l;:3fc£$# 

/iM. ^a^Ms^2.5a©MHicRT^x (a*^i/7t) o^tctf-fls©^ 



BSttftW G418»tt ES«£&AL ^79* ^77-tt ife^Oli$ 
tM&feft fc8||)|gM ©tfc ©ifc ~20X 20-50X 50-80X 



TT2/#14 



1-4 
1-5 
3-1 
3-2 



98 
110 
103 
183 



20 
14 
11 
19 



1 
2 
2 
3 



1 

1 1 

2 



ft494ffi©&AK£^ffiL/cl£|l. 64EOT-7 I fc 0 4-;<54I£M£. 

^fe(Cfe^T?t±E (ICR) S*©fife©cfJ^TT2iHmia**0^fe 
A t> tl * ^ df -p IC J; ») *J3t $ n * o I®£ L 64E© 5 ^fe (c Bj§ £ 
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4, 1-5, 3-K 3-2) tt^jtvBtiLWk&IRWLT^Z, -tt£t>%W *mft<D 

(HWJlO) X-n Ztltz*/ ? 7^XCfc(t5 t hl4#^feft^#Hfr^©{£}# 
fiJ^T© (1) ~ (3) Ic^aigLfco 

(1) &«ffi«£*DNA£ffl^fcPCRA¥lfr 
*^^X©?-£>3-lE&*©lffifl: (K3-1-1 : *y5*#j25X) Col^T (H 

X-m L 1 4#&feft8?#rffl y -5 f t - © 9 3- n?tt ft $ ft A: 14S^T JC o l> TP 
CR»*f*ft«-,^o ^©££1^ 14m-^TiCo^T$ft$ft£i|igg«^tB$ 
ftfc CHIOS) o 

^^>{c. mtmw (K3-1-D ico^tkj, nu ml iff*, jm*^ 

Puregene DNA Isolation KiUC J; AQM&Wm U f n-en©*Iltco^ 
T> IGM7°^v- (H«i]9) *ffl^fcPCR#*r£frttofco *©*S*£T©« 
«l-*5^TJW^F$ft*iifi*te*<fltB$ft/i (J&11H) o PCRjg«Bti2X7#D- 

#b-Xi^bB : K : MU Sp : ML H : L : ML Th : JMU pc 

: thmmmm (HFL-D DNA ho-;P) N nc:**>5 7'7^1 

DNA (l^tt3>h D -7P) N M:-7-^7- (HindIII?BftADNA+HaeIIIffi<ffc0X174 

(2) Km&5fcmmwmm<DGmwtt!kum 

3-?t> XC0o%, 3-2**cD2ji^ (K3-2-1 : * jt 3 ^25%, K3-2-3 : * > 
5«j50%) . l-4fi#©H@f* (Kl-4-1 : 5SM$80JO ColTKI^bOT 

©ck 9 iciftit^aiiia^msiL^o dnap&ss! cnmm) tmmz3~m^(D*j ? 

^x©^S£5mm~10mmi?J®r U PBS/lmM EDTATtfelsliSfej^ Lfc&, / XXtytl 
&*&^ftT££*:|itefcU rtffi©«a«*>X-caidN<iJ!I»)SiJt;o *l^*Btf-£5m 
l©PBS/lmM EDTA^ftfcf-^-rtc&U 3055—1 B^M&fig <^ 0 *©& N 
lml©PBS/EDTA^aLT±»^^«9|^^. 1«1©0. 25X h U 7$/ >/PBS*Jn;U 5~ 
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OOrpm. 10#IH!fltjC>U £fcJR£2ml0DMBM OOftFCS) KJBSIU 35mm ■> + - UtCjf 
•>-^- U*fc<9^10 4 |@O|H^^35mm>' + - U4^{CM«L. ? ^2ftiC400/z g/ml 

&&.mmwx&&c!>mm2rmm&. g418??«tts«ioojii5e« 

So C©*£Jj| N lz^LfciI*K 3j@#:^G418»tt©a«l^i|fflJ!a©# 

-to 

(3) ^M^*G418»tta*l^^)jSOFISH^tif 

(^«J2) ilBltlltt^Tfs ±IE (2) -ef#t>tlfcG418»l4Hli^*ffi^ (K3-2 
-3,Kl-4-lE&3fc) ©FISHfl?#r£ffttofc 0 7* d -7m?L-\MM (HWJ1) «k ?? 
ft* Lfck b±mk&?mnWiLtz mit>, FISH^ifcy p h ^Tfift, l 

994) kO&m^tZo ^©^Ul, 2<@#±t N S «t i: O^SIfe JClilt L t hSSfe 

i-z^v xhmmm3 (&ta9/#2 w2s. zm^tio 

Ttev^XES*ffl§&ffcTT2 (H»]9) ^ffll>/; 0 d -fe;HHi£^ifc:fc «t tfG418if 
tt&©il2R(i (^J60J2) iE&fcfTtt-afco ^^JWtt^©tij^^{iTT2i|fflaSl0 7 
4@£>«l~3fI]-?&-?/Co $#JiH£#<Z)ft!£ft# % YyADNAK&li 2 ) 

<hPJ^|{C^^o/Co 35?W»tttSfc5-K 5-2, 5-3lC:fcttS k h2#ftfe#S|5#»rtf-® 
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«*#tt£lT© (1) s (2) \z£0mttio 

(1) PCR^ff 

mmmmvj i^mk^mmt Ltt h2#^fe^±(c#^-r^jta? (Genet i 

c Maps,MfE) ©9^, Jfefe#&#fiHH&A9/#2 W23icfcl,>T&tB£ ftfc C /c N FABP 

(2) ^;l/^-b«y-tr>Xin si tu'W >J y-f -{?- 3 > (FISH) 

FISHlgtfrte (H»|2) iH^^^TJ^ t h2#Sfefe#:#M^ya-y (CHRO 
MOSOME PAINTING SYSTEM, Cambioft) Zft^Tftte tz 0 

&tB£*lfc 0 ^©*££teA9/#2 W23^||g|£ft/c&©£|!3^T&-o/Co 

tlfcG418i&ttES^ia^5-l^^x h v ?£tO±L*>±lf\ ICR& 3 ^iiMCH(ICR) 
(B*? UJtt) itltttv^XCD^SetCct ^^t,tl/c8aMK{CJE*^^) 10-12 

mmmm. 5b©«ucr^x (B#?by*±) (D^\z^m<D^^tz^om 



3 7 



WO 97/07671 PCT/JP96/02427 

mm. tb2mm&ft cum) zun-t stt2 mmfr&v** 



tm&& /c8|fflMEHi ©£fc ©«[ ~20K 20-5051! 50-80% 



TT2/#2 5J. 264 51 18 7 5 6 

(W23) 



tf-264*@©£AE£#*ILfcilS£, 51E©? x*<R£ L/c 0 +^5i#lt 
^fe^43^T?tiJE (ICR) **CD6fe©4i(cTT2<ffllS**©^fe tm 

©si5#©££. i-t£t>*>, Es«mia©iiit©SJ6e>ns®f*:tti8ET*o^o 

C©^m=t<9, t h2#Jfefeft:«»»ffr*«ftft-*G418»ttBSlnia (5-1) Ji* 
(HWJ14) t M4*M#»fm*^ 57<7 7i?ti;*jlt« t h &&*§.£© 

^^©t hft#«£*.x:/ir>r Ay >^ fva; va^> h r >y -w (elisa) 
*ffl^TSJjfeL'fc 0 ELISA ttJEtT«cE«$nT^S^ftlcfieo^ 0 stli • 
^o-^ttfl^ffc^-aTyk ftlfcft, 1987; £m • =f-M, □ - 
IfcHftAPk »R*ts 1991; fiiSlRgf»*feSS!lSfeSs ^liJJK-bV^-, 

1993 ; Ed Harlow and David Lane, Antibodies A Laboratory Manual, Cold Sp 
ring Harbor Laboratory, 1988; A. Doyle and J. B. Griffiths, Cell & Tissue 
Culture: Laboratory Procedures, John Wiley & Sons Ltd., 1996 0 Ctl£>© 

*iK(cfsifc©;£&£#%icL-r. fflg£ic«fcoTtt£j6i$ra*fiSe£4 °c-e**& 

S^tt$tJK£ % 0.5 ^e.lO;ug/mlSflElC(100^t>5000^) fC#f?U ELISA 7°U 
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fc£tmf&ia#©#fR{C5<K^Xif[L^ O^v, M5905)£»j L/cPBS£. /x-f 

^»**»ftt hM/nT'iJ >tt#*JP>LT. 1 NflfflJ£Lk>r h L/c 

(/NV*r-y^, EL312e) L fc e 

£»29B^£35B<D*^v*X K3-1-2, K3-2-2, K3-2-3) «t 0 

^ifQLELISA-e^llf Lfco 50iM©fttt-jR»7k*'<v7r-pH9.6-e#RLyi:fi: 
t HgMv^X€-/ ? u-^;U^# (v/^v, 16385) £96ftv-f * o * -f * -7° 
l/-HC3-f^^U v^Xjfiut M5905) &1jQx.tz?B$T'%iVlLtz 

Mmmn*tinx.tz 0 fc^T^****/?-^^^ vmv^fcw dago, 2392) 

£ia*."C>r |. LfcSL ABTSSK (Kirkegaard 6 Perry Laboratories 

Inc., 506200) <Dmtia\Z£ K) S*«tt*405nm©ft3fcjftTffffi Lfco fflr«!$n^t 
MgMtt# (tWy-f^-*, 6001-1590 ) Sfclifc MgGSt# 

fct MgGSiJ^lit±$tt HgG^in;# 0?>, 13382) ^L/-hi;@JU 
^5j-*->^— tf*»ftt hlgG-^itfc A0170) T&tUL/Co -€r©jj£ 

*^«27B. 34B, MB<Dmizt>tzK) t h 14#5fefe#»fK-*«ft Lfc + ^ 

(^«uo, K3-i-i, K3-2-D ic N ?mzmmttz\i hMmrjin> 

(HSA, 1/ A3782) 2ml&7 S> A '>*> |* (MPL+TDM Emulsion, RIBI Immunochem 
Reseach Inc.) iS^ L^©0. 25mg/ml £0. 2 nl££»aE Lfco CO^^v^ 
*Jfofct>E«KELISAKcfcoT#*fLfco ^©*£H£ (^130, »14H) fd^?- 0 
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K3-l-lT*Ji t h lgm8ug/ml£lgG2.6vg/mlfi<%L&m7BB<DtfRmcpfc1tk&£ 

Ufa O fZo 



IgG (mg/1) IgM (mg/1) 



K3-1-2 0.37 3.7 

K3-2-2 0. 33 5. 9 

K3-2-3 0. 51 3. 4 



(»S#|J15) t h 14 #^fe#^A4^ 5 v^X^£>© t hin:*iii4^w 

(^»J14) fC&UTfc hT;U7^ >7?MLf: + y7V^X(K3-l-l, HJfe 
#J14) ^b£llH4BgfcM£MfcbU U o -^iffllSiiMlisii, U 'W:/ 

ffAPI. tif&frlMi:/^ 7 a 1991> (cfe$;ri/c3r&icftl\ ~io-v 
mmtLTtt, P3X63-Ag. 8. 653 (^B^iliOiA, 05-565) £&fflL/c 0 96 
bl0ft?c£ £&<3-. 1 i§P^*^«±^£ELISA&Tfc?*Ff Lfco ELISA 
S^iHt HgMv^X^y ? d-^-;!/^ 16385) ^U-M;@M 

50mUCDmm - < ^ 7 -pH9. 6TMJt5 /z g/ml®®.®. iU ELISA7 0 b — 

h0-£^i7biciOO/zloo#&L/c o ^yl/^^v/y— trT^aL/ctat hlgA+Ig 
G+IgMi'^'tn:^ (Kirkegaard & Perry Laboratories Inc., 04-10-17) £-£H^T 
&fcBL/co MOft^Utt©? n->£ 1 o5tlSL/;o CO^o->(i6ji 

© t h IgMUtt^ a-yCDo^O I oT&o/Co C©? d- > (H4B7) £>Ji 
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t h IgM-V JrfrLfo (Tago, 2392) ^TBLISA^frfc o i C 5, ig«±M 
©ft^Oitto^ifenc-aTR^feflEO^^B^ton^o — 3rfc MgM (*;l/# 
y > • x*-*, 6001-1590)^ife{c:J:oT2tfg/innc^f;Ly=K^T(il&|R$ 
IwJ^-fR^Jgte&^fCo Cfitt'WT'y F-vH4B7^£^£ft#^HSA(c 
#Itto^^!a^5 : i^tts toT*^ 0*150) o *15Hic*j^t, 

(^WJ16) Qmm^-^y^'^tltzh h 2#5fefefr»f>T-0 hT i - a v-f 

G418»ttT^fi$n/ch h 2*5fefeft:B9fM-^«#*^- S A93WIIia (W23)( HffiflK 
SI 1 E3#M) ^100mm->^~UTG418 (800/zg/ml) £^friIiRigii& (10%FBS. DM 
EM) T^#L/Co ^-D7^ '»Btttfi?^t^7 7 $ KpPGKPuro (WHIT 
EHBAD INSTITUTE, Dr. Peter W. Laird ^t>##) £ h 5 >X 7 x * •> 3 >mi^\ 
K&$SalI (SfflSt) TrfciMfcLfco r- 'jy-»feIU 5xl0 6 fi/ali 

fc-Scfc^iCrJOW^y n©U y»A,7r- (PBS) icfift blOu gDNA#£ 

1#M) ZftUitZo 25/zF®^*T1000V<7>*jE£- 4 mmfttZ) jhU ^ hnttL/--> 
a>-fe;l/ (H«J1) Srffl^TSfi-eWiDLfco xunnf^-y 3 >L/:i 
ia«-100mmy + -l/3~6fti:iIL/:o 1 B&iClO/ig/ml© fa - a •> > 

(*>y"v,P-7255) *5«fc^G418 (800^g/ml) ££fr-*«ft*«S£iI SSl*fco 2 
~3ilfflfcU:£ Cfcn n --200Mf§££-o©£Ba t ITS h#>tz 0 Z ©*ffl!&£ 
3o©aa(co^T^n^'tl25cm 2 7^X3 2 ~ 3 "C^rft U S * o-fe;l/£Jg 
^$^25cm 2 7 5X3-^Jt«L^-7^XA9i|fflflSill5fe{?iJlc!:(5]a!Clj>^L7 , -Co 100m 
mis + -U2tiUZ& LG418i t'a-D7^ •> >££t x ±8E©~MifWl&"Z?^# 
U 3oOftH©^^io(73*H^^2oCD-fi^lMtty'D->^f#t,n^o C 

G418ifttitfe : ?Tv-^>^$tir v ct M4#5fefe#Wffr^ft^-5BSi(ffllia«c ( 
B14/#14-36) £ N Ki!iS©G418<&»L/-;^ifi^-e^#1-SCc!:(Cj;^ N t hft 
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-y^-f^^y^\ m±t±, 1995) o G418»ttv!7X^ft*HSS (50f7? 
;t 'J !3iA) hv^ yy^lt^Cli/^ 100mm •> + - U fcM 

SL^*fflSSt L/Co CO100mmi/ + -U{CE14/#14-36 %MML, ^BI&G418ift 
JSl6mg/ml©^«i<h35tftL^e 1 ^2Hft^J&ift2flS* L 1 illHI«l=C418 *Jg&10 
mg/mli LTM^if^ £ Cfc=J a — -©**<> £>15fi£8l»5 fcti Lig$ U Sfefe 
#*t M4##fHfl7 P o-:/ (H»J9#bs) £fflHTFISHJ!?*rLfco *SJfl£L 
T 8 £ p - >T fc h 14#$fefe#»rJt;WgKb LTl^fce 
(^WJ18) t h2#^fe#:^^if>T'RD : '14#^feM^ifK-^|H]Bt{c^-r^ 
XES$M*©IR*# 

(*JfeWl6) »c*5l^TflK»Lyi:— «H3W»tt* u-y<Do £PG1£ i fu-tJl 

Ml) iHtl^^fcc 5 ^n-fe;H»^10HIHcH-59fl©G418»tt 

£tr#ife $ ^{C3Br B 1itftLfciC5, 454i (76X) ©no--;&<£ 
i?Lfc 0 $ ? n-te;l/&fc:fe^Ti2. lo©^gjjffl|}£(c. < ©*§£-l;fc£> 5 n (i 

££ic N t b2#&feM#®rJt±©&v-#-itfc^&tij©fc^ A9/#2 W23 
(G418ift£©^ : H»J16) Ico^TttpSTneoB C^JfeMD > PGlJCol^Tte 
pPGKPuro (^WJ16) &7n-7tLt:Vl$mVT } S:fttlr>tz 0&K£, FISHHI£ 
7n hn-;U, 3f?Htt, 1994) 0 *©*£^ N A9/#2 W23Tii (HWJ12) 

©•>^/l/j&<t&*$*lfc 0 :tlii, t h2#ftfe#flB^»f^±©m9T{CpSTneo 
B*<ifA£ C ££^iho PGl^tiP3f©;*£$©&fe#»rJt±i;: 
It4{i© •> A/*<tR& $ tlfco pSTneoB £ pPGKPuro te^ ? ^ -gp^jg jgj ©gg 
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3ftJ£*#o©T> pPGKPuro7 p n-yT(ipSTneoB^^|±}^tl'So "T^^s PG1T 
tl^n^MOv-^'i-;!/©-? 2®(ipSTneoB. -#©2iitipPGKPuroElJ* 

LTte-TT^t hl4§^fe#:^^iT^^^LT^6G418»ttTOE^l-4 ( 
ii0.75/zg/mlOt a -ov>r v/>»S-eflkii (^»9) ©G418im#a§iR©*§ 

//g/ml©G418#ST _ efcit5i'r^ C £^£G418»tt&|^B${c£M#LT^<£ C 
«SSI£*lfc 0 -Mm^JWtt^O^^l?, yVADNAHMfte (H»J2) 

S.mfflM&fc?G5^ PG15, PG16ico^T(2OT<Z> (1) PG15fco^Tl£ 
$ t>ic (2) KJzQHmLfZo 

(1) PCRjgtff 

(Genetic Maps, SiJtB) 2Hlfe€>#:tco^Tl2 (HWU2 ; A9/#2 

W23) s imm&mz-D^~a* (mmm ■, tt2/#h 1-4) -e^s^itis^nT 

(2) yjl^r U >y-(r>Xin si tu'W U ^-T -tf- > a > (FISH) 
FISH##rte (HWill) tmU^. t h±VM%FncmWiltzb<D$:Zfzi--y 

&fe#®rJWfitfS$ftfco (H»I9 ; TT2/#14 1-4) T?h >14#& 

&ft&mm7u-7tz£iommztitinift%xK£, ^^it (H»!ji2;rr2/ 
#2 5-D ft b2&&&fc&mm7u-7iz£vmmtsntz3ftmfttmmcD± 
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*©*>©, FITCOa:3l£{Cj;*)«IK0K^^:/h2o©Jfefe#Wfjt (fcSJKTftqO 
(it h£#©t>©T*tK *fteilb M4#, 2#&fe#:^#8frtf-<h#;tbn<So 

Wf >t* * RIB* IcfiftSr-T * Z tWHfrto Z>tltz 0 

(Mmmm t h2#^fe#:g|5^»fM-s:^i4#^fe^^»fK-^i5j^{c^-r^ 

(^WJ18) T?l#£>n> t h2#5fefe#«^»f>t&iy f 14#Jfefeft:g|5^»f>T- J £-« 

PG15. PG16£**gXh y *J:t);ftSJ:tf\ ICR£ fcliMCH(ICR) (B#* U7tt) 
ant-? £ xo^cEtCck »5 ibtifc8MEi:K*fc *j 10~12*®&A L fc 0 ESffl 

B©4K8lCRv«>X (B*^l/7t) ©^iC##J©^*>^#jl04@©^ >i? 

5/ a >m&®mtz 0 
»e*. t K2#^fe#^^st>*i4#^fe^^ifn-^isi^^^-r-sv^ 



tF&feft fc8«$K& ©i£ ©ifc —10% 10-50% 50« 



TT2/ PG5 160 26 8 7 1 - 

#14+#2 PG15 168 15 3 12- 

PG16 223 32 12 3 6 3 



wY55mo&Aj&z&nLtzmm. im®=?w xtm&Ltzo */5®mu 
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^felCfc^TteE (ICR) &&<D&&<D'PiZ'n2mifc&&<D&&.& 

B# £ *l * £ «5 frfc J: 0 ¥'J5£ $ n -5 o M£ L 73E© 9 ^fe (c £ ^ {c©£ 

&©£&#©&£. Esama©jrittoBtot»n-5fi#:ti23EET*ofeo 

mm# (PG5s PG15. PG16) ti*>5J^|£&}#LT^S. fttt>^^^^fl 
#OjE#*a«{c^t-r*«l**fil^LT^SC<i:^«IB$tiyi:o 

(HSfeiTO) TfF^L/c^-^ ^T^T,©-?^. KPG-15 (9ilt$ ; PG5S*. * 
y^$10X) , KPG-18 (5M& ; *j/?mo%) ©2EiC*fLT. PB 

Sdfg^L/ct hlfll^Tyuy$> (HSA N A3782) iTi^a^h (MP 

L+TDM Emulsion, RIBI Immunochem Reseach Inc.) t ^M^a L TO. 25mg/ml ©HS 
A*ifc£f§SEL0.2ml£&iflELfco ft^Lfiffu Rtf8B&©*;< 5 f?$g 

^»'J14#^) o 50nM©&8-K&7k£'< >y 7 r -pH9. 6T'#f? L/cla t hfift 
/cll-^^iit^ (VECTOR LABORATORIES, INC. , AI-3060) £96y\: v-f * o ^ * - 

IS-V^'iit#: (VECTOR LABORATORIES, INC.. BA-3060) £fln;LT>f >^r^K- h L 
$ ^{Ch*^^>-ft7-9-t'^;l/5f +i/^*-4f tTh* ^>DH©^#: (VECTOR LABOR 
ATORIES, INC. N "Vectastain ABC* >y hPK4000) ZjjQx.T't a h Ltz'&, 
^***isy--emn£LT3,3',5,5'-Th5/*Jl<'<>1-i;> (TMBZ. 
-*5>T K ML-1120T) ©*3taJCj;t)#*Stt*450nm©R3tft7?fffliLA:o fit 
a!$ftfc«$ft£fto»MEfcl©fc MgG (*>?'v. 1-3889) ^illiLv^xi 
?*^^iPLfcPBST©:PgWfc#f?L/Co ^^{Col>T(i50mM©^^-^7KS^< 
y-7 r -pH9. 6-?*fr8! Lfcifcfc *n-^;l/£t#: 0>^ N 1-63 

85) £965tv>f *p*>f ^-^U- MC3~r<f >?*U Jfll»ttf4-*JniLs ft^ 
TWlof+^-tfJMItrib b ^XirCft: (The Binding Site Limited. M 
P008) ^Mt^> + a^-M/:I, TMBZ (ft^-?^ K ML-1120T) © 
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&©k h IgM i^-JVtf J y • 5^^-757. 6001-1590) ZM'&t Lv^xjfiiM ('> 
y-?^ M5905) **jtaLfcPBST?a«ttfc#J?Lfco ^©MUs 2«#t4>feft 

Jg7^. +^77-7XKPGl 5*0h hfiTO (EL I SA) 

IgM (mg/1) I g k (rag/1) 



fk&m 0.19 1.6 

%M%k 8 B g 0.75 1.7 



#8^. 77<)7KPG 1 8 ifJOh h&L&mm (EL I S A) 

IgM (mg/1) Ig« (mg/ 1 ) 



&££fltj 0.2 9 0.5 7 

ftfta 8 B g 3.4 0.87 



(^WJ21) t H4#&fe&$r#a|A^ 5 W Xtomiz&tf zmSkt hfcfc 

(«^|10) ilHj^icLTfP^L/ct himm&famftZftftLtz** 
X (K9. Kll ; it(CTT2ifB«ai*3-2S^ 5 ^(i^ft^ftSOftk 30JO (C*f 
LT. £&79B. 93B. 107B. 133B041U (K9) % 2fcl££|&74B, 88B^ 
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in a (kid ©3®{c*j^*3 cmmm2o) tmmzush&ft&Ltzo z.<d** 

ctoT^dBL/c (^»J14#HS) o 50BMOft»-jK»**/<y7r-pH9.6-C# 
f^LfcHSA (<>**-?. A 3782) £967^^ * oM^-^b- hl^-f ^ 
U Un^lMiL, fo\^^J\s** ! s?---eigm£i\i h IgGv 0 Xftft 
^xV. 08007E) ^MTY>^ra^-hLf:t, ^bt + ^^-lfSIt L 
T0-7x-l/>i?7^ (OPD, ML-11300) (D^ljDlZ «fc £ 

HSAt MgG©#ffiliSM£ft±#Lfc 0 )ttBSiCR^^XT(is HSA&Jg&©trtHS 
At M«G©*fli(i/<y^^7>Kl/^;U7?*o/J:o (I17i) iz^ltzo 

mmiZ&K^Tmmt* M 5^$ZteHSA*&!£LTJ&*fc>©Btt*, *ftfEite490n 

^^7>)^l;^UTs HSAttJBR*J»JC*fLT*tlS#ll«t MgGcDir[M±# 

c & c: i ^itig $ n/co 

9^10 + ^77^7 (*J6W3 N K22-7 ; <fct)$g]filU jfn 

»t htft#A££ELISA££ffl^TfcfcHLrt: (^Jfeff|14#JK) 0 50mM©|£$? 
— f%M7kM-' < y 7 t — pH9. 6"Zr#f? Lfcia t h ia# A ft "V ^iaj* (VECTOR LABOR 
ATORIES, INC., AI-3070) £967t^ 4 t o * -f * -"7 V - hicn-f^ y^'L, 

ihmnn&ljn^, i^^-eh^f >TOt htftttAgt-^jfttt (vector laborat 

ORIES, INC. > BA-3070) ^DX.T-<>^a^- M$ bick'tf WL7ttX;l/ 
**i/y-HtT\Z t J>mt<DVL'&& (VECTOR LABORATORIES, INC. . Vectastain 
ABC^-y hPK4000) ^tot^> + a^-(>Lfct, UVUr* is tL 
TTMBZ (££^-^5^ K ML-1120T) 0**0^ J: t)»*gtt*450nnCD|R3tK 
tiiL/: 0 *SSS!$ft/c 2i^j|-DlttD©h HgG (*>?'v. 1-4014) £fc 
mt Xfom*felBLtz?BSr&:Vg$]lz%imLtz 0 180ng/ml©t HgGicffi 
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5ilMc7)^y (HWJ13, K2-8, *^5$te70!O feck Mit&CD* 

^V7X (H»jl3. K2-3. K2-4. K2-12 s + / 5 ^(i^tl€'tl50^ 205L 
80ft) cfcSSlfllU ii4>Oh hftft/cil£ELISA&£ffll>T&fcBL/c (IH«J 

i4) o 50rtMomm-mm7km'<v y t-pH9. e-e^mLtzfct hia^/cii^^ia 

W (VECTOR LABORATORIES, INC. s AI-3060) ^96^: v-T ^ n ^ >T ^ -7" U- h {C 

(VECTOR LABORATORIES, INC., BA-3060) ^DX-T-f h L£ £>ictf;*- 

^Wt^lf t^;U^-+->^— tr-(hTf^>DH©^# (VECTOR LABORATORIES, IN 
C, Vectastain ABC4- v h) £jta;LT^ y*^- h L/c^. TMBZ (££^-? 

K ML-1120T) cD^ttJ{C c tt)^^Stt ; &450nni©iR^:JgTML^c *tSg$ 
tlfc /cli^r^o^^fE^O© t hlgG 0>?*7. 1-3889) Lv7 Xjfiim^- 



^9S. ^>77-77t|30bhK{|:/ciIt (ELISA) 
77-57 Ig/c (mg/1) 



K 2 - 


3 


1 2 


4 


K 2 - 


4 


8 


5 


K 2 - 


8 


2 


5 


K 2 - 


1 2 


5 


6 



^/ch h 2#*fe#|fK-*^ + (HWJ13, K2-3, fcJ;tfK2' 

-4) fc£M66B. 809. 102B©3IhI{C^/c^ (MWSW) iHJifCHSA^ftS 
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Ltz 0 ttz*/?-??* (K2-12) (C£^63B. 77B. 91B. 116B04@{Ct) 

HSA A 3782) £965\! ? o * -Y * -7 U - Hcn-f* > U ft 

*4£2lD;i. &V^lf^-f->*liatltt hftttK^-f^i/tft (VECTOR LABORATORIES, 
INC. s BA-3060) £fla*.T>f h L$ ic Wb 9 If fc~^;l/** •> 

y—etT W>m<Dm&& (VECTOR LABORATORIES, INC., Vectastain ABC* >y 
h) ^iP^T-r >^a<- h LfcSL ^^t^y^'-t'lli LTOPD (&£-"< 
K ML-11300) ©^}(lPlcJ:0»*?gtt*490nin©K3t*"PffPffliLA:o HS 
AT&£Lfc*p< 5^*X]foft4i0!aHSAfc: h /c «©*li«feffi|ft±ff Ltz 0 - 
2r*MaiCR-?*XT*ti N HSA&S&©iaHSAt Mft# k -y ? ^7 > 

KW^iofco |*JH£ (Jf?18ED ic^L/Co mi8EI{cfe^T«tt{i4- y 5 
9 X ICHSA£#7a6T&8E LT^bOBft^ «tt{i490nmK:fctt L 
tz 0 dti^^m;^ t h2#ftfe#«P^WM-*fii^**^ 37V*;uc*n> 

1 g it <o tn.&m±g- a<*e 7b<mm zntz 0 

(^Jfe0>]21) IC&^THSAT&SL*:*^ 5 v^XK9^££|£l36Bgi-llM 

>-f-4 7s?, 1991> »CE3nfc2rffifc:fifcli\ ^ ^n-^lfflgai LT(i. Sp-2/0 
-Agl4 (KH^mM, 05-554) £&£JL/Co i£^7&{c0RIGEN Hybridoma Cloning 
Factor (HCF, tf^x^ • 9 >) £lOXi$iQ L96yt^ U- h 8*fcfC £ £jA 
<?K 3B^{Ci*ft?S^{cG418^1mg/inI»L^o l~3ilF H ^ft^CDJgft±M^ 
ELISA&Trjgf/rL/; (HJfe0|14#JRQ 0 #II(i50mM©^I?-$$7k&^ <y 7 t - 
pH9.6-e*f?LA:in:b h ^Ijl^X* y ^ n-*-;HrL# 0>^v, 1-6385) £96 
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l>T?^^*4 t ->^--tfftSft!ab h ut&-?*J*$LW (The Binding Site Limited. 
MP008) *1mz-T4 h LtzWi, SfiLT2,2-7^;y- (3-^ 

^;K>X>T VU >-6-*7l/*>K) i?7>^-?Ai& (ABTS. Kirkegaard&P 
erry Laboratories Inc., 04-10-17) l^TtfetB L7®©G§tt^ x ^£#/; 0 
riSlCO^T^^fc h t^VT.HJ * (>^v. 1-6260) £96ft 

TW + i/^-tfiittt h ri^^Xftft (7 7 -;>^y N 08007E) 

h Lfc^ ABTS (Kirkegaard & Perry Laboratories Inc. 
. 04-10-17) £ffl^TfctiiL2fl©b htt#r«ll»tt^x;u*»fco 

(^»|25) b h-2 ^feMA+^T^X^bOk I* 

xv-f-f 7>f 1991> ^XD-7i)iiLTtt, P3X6 

3Ag8. 653 (^B*l!l, 05-565) ZfeMLtZo i£*&!CHCF (^X^f • 

» fclOXgsjtaLSeftyu- M0^{C* £&<?k 3B&*&#?£*l::G418£liDg/ml 

tfrLfco ELISA&te (^I«j23) illllKfrtt^ b h-ftft: Acij£lite<D ? o - y 

G418itttT*mia$tL/=b h22#Sfefe#*««f"r-5A9ffllfa (A9/#22 r 2 ; 
-f ^>»tti:iSS7- + ^^Jfo^o r2M{c:pPGKPuro^ib^ h o # U 

-va y Lxm^ntz-mmmwi^^ u --2oommm^—D<Dmmt u 3 

o©*H (PK P2. P3) £#fci**ffljfc£ LTMlM-7?XA9M^©$ * u*j],& 
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Ct&flrtBLrt: (^Jfe0>]18) o ^ ^ o-t;t/^liS.D i 'A9|fflSSi©ife^(i (Hife#Jl) 
iiililfcfT^o/Co t©Ml, i ^ n-tr;l/^AllBM5C28^cDG418ilitta n^- 
^'fcb^L/Co cnb®3o--i:o^T8j[/g/mlOh'a-DV^ :>>£^t;igttfc 
IC^&LfcgL $ t>!C3Br B ^#L/c<!: 2U@ (7550 ©nnz-^L 

(^wji5) tcfe^r^^n^t hvi&mm cum) ^Mt^^wyj k 

-v©9^s H4B7 (HSA#Hft) RtfH8F9 =fc K> . ISOGEN (- -y # > 

^flLT, £&RNA£^*#L/c 0 cDNAcD^-j^ti. Ready-To-Go T-priraed 

1st strand* >y h (Pharmacia*!) 5/zg©|&RNA£{£ffl Lfc Q ?# 

^n/ccDNA{Co^TTIE{C^L^^5^^- (Larrickt>, BIO/TECHNOLOGY, 7, 

934-, 1989. Word «^ , Int. Immunol., 1, 296-, 1989£#%(c:fFS!I) (Ccfc^PC 

CMl ( t h IgM^Sfl^) : 5' -TTGTATTTCCAGGAGAAAGTG (S£?iJ#^ 4 5 ) 

CM2 (|5]±) : 5' -GGAGACGAGGGGGAAAAGGG (K?ij#^ 4 6) 

HS1 (t bSMoj^li^) : 5'-ATGGACTGGACCTGGAGG(AG)TC(CT)TCT(GT)C (SE^J 

tvu) (8a©M^) 

HS2 ((5]±) : 5' -ATGGAG(CT)TTGGGCTGA(GC)CTGG(GC)TTT(CT)T (I£?iJ#-S§- 4 8) 
(16S<E>M£tl) 

HS3 (p]±) : 5'-ATG(AG)A(AC)(AC)(AT)ACT(GT)TG(GT)(AT)(GCT)C(AT)(CT)(G 
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C)CT(CT)CTG (E?ll#-t 4 9 ) (6144S©il^fej) 

H4B7 S H8F9#t{C s 10 @ ©PCRteHSl x CM1 S HS2XCMU HS3 x CM1©3§ 
<DZf? 4 ^-®ffl.fr&t>itlZ~D^Tm* (94°C 50°C 2$h 72°C 35K 40"? 
>f?;W /N-^>x;l/7-tt, if-^^-y-d' ? 5-140{£ffl) „ -fcOPCRg^ 
•€-n^'nHSlxCM2. HS2XCM2. HS3XCM2®7 P 5 -f v--eMtftfi Lfc CM 

if- A&rfef S C ticj: O^fcB Lfco ^©i^m. H4B7iCo^T(iHS3xCM2 
O^5>Tv--e^490bp©iiti^^5|e^tl/Co H8F9iCo^Tfi. HS3 

x CM2^ -5 >f t - t'f^ / <> K J&<I§|&<Z>& S i-5tlS $n/;OtCO/5^v- 

li7-a7iK 4 *7 4 1995) ©#&{Ct£l\ pBlueScrip 

til SK+ (Stratageneft) * -©Smalgff&ic ? u-->yttz 0 Jtffi&4fe® 
lfA£tl/c7°57U F©-5^#2, #3. #4 (H4B7) „ #1U #13. #14 (H8F9) JC 
o^T, S»3t3t*>--ir>1*— (Applyed Bio Systeatt) Ji«fc*)x 4MIB&#r®% 

StlT^-Sk hiaftVHM^ (Marks£>. Eur. J. Immunol. 21, 985-, 1991) N 
JHH# (Ravetchb, Cell, 27, 583-, 1981) ©K?iJ t JttS! Lfc*§JH, H4B7, H8 
F9*ic N VH47r$'J- JH2(D;|&£-£*>tb^ d ttfWH L^o d©*£H 

(H»J28) t bfc&Km&&%itZ** 770XM^^ t h$t^/cl«cDNA 
©E»<!:££E?i]$fc£ 

(2SJ60I13) Kfc^Tffi&StU (HWJ23) icfc^Tt VfcfritttSmt 

J&L/ccDNAJCo^T. TE©:/'5f (Larrick^, BIO/TECHNOLOGY, 7, 934 
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-, 1989. Whitehurst£>, Nucleic Acids Res., 20, 4929-, 1992 <£#%JCfFM) 

-8«t*)K»LfcffFJKS*cDNAR^ (HJfeflJlO) ©TT2/#14 3-2&3fe*y 5 t 
^K3-2-2«t*)K»Lfe»«IS*cDNA*ffll>A:o 

KC2 ( t h Ig/c «S3tflrflJ«) : 5' -CAGAGGCAGTTCCAGATTTC (@B?iJ#-f 5 0 ) 
KC3 (W\±) : 5' -TGGGATAGAAGTTATTCAGC (S£?iJ#-if 5 1 ) 
KVMIX (t hIg/ci|pJ^Mi^) : 

5' -ATGGACATG(AG) (AG) (AG) (AGT) (CT)CC(ACT) (ACG)G(CT) (GT)CA(CG)CT 
T (K?iJ#-S§- 5 2 ) (3456«©Ml^) 

PCRiiKVMIXxKC2 N KVMIX XKC37"5 -f v-®i|a*£-fc>-ti--?94 , tl5!J\ 55°C 
15S\ 72°C20#. 401M (/N°-4->i;l/v-it, vyl/lf^ ? 5 -9600$ 

420bps (KC2) N #j450bps (KC3) Ofi$©l»B*4»*<ttlb*tlA:o 2« 

(i> EEb (ite^S&SfH*^- jlT^K r»-fi>f^7^, 1995) © 
27&fc&l,\ pBlueScriptll SK+ (Stratageneft) ^9 ^-©SinaI&Sl*{iEcoR 
VSPfi:{C^D-->^L/Co igfiftfcOffASnfc^XS K©9*»KVMIXXKC 
2ft*OVK-#l^o-^iail{co^T. iS/^ftv-^-tf-- (Applyed Bio 
System*!) icj;^ ^STO±gSie?iJ£&S L/c 0 f# t>ti^SEJ»J(i t Mg 

-r-eiC*#$nT^S t hSt#Vyc<S« (Kleins, Bur. J. Immunol., 
23, 3248-, 1993) % J k (Whi tehurst £>, flfME) ©igSlS^Jilt^ LfcM 
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(HK&M29) t hHS^fe^M-^r^-rS^y 5^VX<Dlkffitp<D t bin:** 
rit^^ ^xfc^tf //HcD&fcik 4oJ:a'^» 

(HWJ10) OMllSiJcD + ^T^X (K15A^5 J: ; l-4d3^ 
5^70, 50%) &t)UML, foment biflft7mV7?5xmm%: (H»J14) 

[t MgGlcDiiJ^] $tt HgGttttCS'^v. 1-6260) £PBS"e#iR U 96;* v 

•>^-^aLfc$n:t h IgGliit^: (7 7 -^^xV. 08027E) ^PX.T^ 
^^-hL/c^, TMBZ (ft^-??^ K ML-1120T) cD»(C J: *9 Slfl^tt^ 
450nm©»3tft"e»ffLfeo »15!$n^»SltftIO t MgGl 0>?*v. 1-3889) 
L-?7 *jfiLi»*S5iD L^PBS-eS:»W^#«? L/c 0 
[t HgG2CD9J£] lfl[t HgG2ft# 1-9513) £PBST«RU 967^ 

isf—em&Lfrtiit h IgGtrt^: (>^> A-0170) ZlBZ-T-f h L 

TMBZ (££^-£5^ K ML-1120T) ©*»tc «fc D #*«te&450nm<D!R 
ftlfefftfLfc, »S&3ftfc*£ISEfcl0t MgG2 (->^ 1-4139) ^HUPt L 

v 7 7.mk*m& l fcPBs-e&igtt ic#f? l /Co 

[t MgG3©SiJ^] Kk HgG3iiL# 0>^v, 1-7260) £l00mM?* U •> >*K^< 
>y 7 /- — pH2. 5T'^f? 15^11^11/:^ lOOmMU 7 r -pH7. 

OTlOtelc^iRU 967^^ ^oH^-^l/-^3-f^ >^t/Co MM 
*4£Jjp;i, tfHttL^ftt HgGiatt (7r-; >^x>, 

08007E) <Hn;tT-f h LfcSL TMBZ (g^-^-f K ML-1120T) 

O^iD«Cj:^^^tt^450nmOP^^T : ML/Co f*lll£ftfc*«JRfcl© fc h 
IgG3 1-4389) *«liiL'7'>XJfll?lt J fc*jDLytPBS7?aB«tCf&f?L 

tz 0 

[t HgG4©8Jj£] tat hIgG4trC#: 0>^ N 1-7635) £l00mM?* U •> >±£S?^ 
•y7 7 -PH2. 5T#f? L5^fflI£T?tILfc^ lOOmM'J >&s< y 7 T -pH7. 

*4^AP^. 2fc^Tf<;l/**'>^— eSllttL^flLt h IgG*a& (7 r-^ 
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08007E) £#P;LT-f M/:^ TMBZ (£&^-?-5>f K ML-1120T) 

IgG4 1-4639) ^ailHiL^^XJfllW^jDLytPBS-eaPSW^RL 

/w O 

[t h IgMcDS'i^l tfilKo^TtePBST^IRLfcfcfc: Mil^cx^ey ? o- 
•*-/l4/tft (->?*v. 1-6385) ^96^^-T ^ d^-T ^-^L/- h(Cn--r >^L. 
JfayfM^^SD^. ^^T-^;U^-^>'^--tr"ai^4ri:t h^MT^Xia# (The Bind 
ing Site Limited. MP008) ZlBtLTJ b Ltz'&, ^/l^*->^'--t? 

SKiLTTMBZ (ffiS^-^5-r K ML-1120T) ©j^JDfC J: <9 g#^Stt£450nm 
©R3ta?ffILx »J8$nfcju8&fto*£ffifc]©fc: MgM (*;u#v > • f- 
i7^^7s 6001-1590) ZU^tL^V^ikWi 0> M5905) ^i^L^PBS 

*£^£^10(cjK-r o +^ 5 v^XK15AiK16AcD2ji#:TIgGl, IgG2, IgG3, IgG4 
%\m *S 5 v^X^© t hla^IgGif/^ ^X&XZflgmm (ELISA) 





IgGl 


IgG2 


IgG3 


IgG4 


IgM (mg/1) 


K15A 
K16A 


2. 25 
' 0.30 


1.96 
0. 69 


0. 17 
0. 10 


0. 43 
0. 07 


7. 09 
0. 87 



(HWJ30) t b22%m&fc : £uwt v xEsmmw (to <dw& 

t h22§&fe#££Mrf &v?XESifHJ® (TT2) IR#CD^i6 N 5fefe##4*fflIJS 
chLT (H«ij26) TJRi#L^6-l (A9/#22, G418, h'a-07-{ -> >IJ'f£) ffl 

^ ? oir J: tft'^-o v-f i/yffittt^OiitRiiO. 75^g/ml© t° a - 

D^-T C^lSfcW) ©G418»tt^]il^CDii^iP^I(C|T^^/;o 
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012) tH&lcfrtt^fco t H22#ftfe#©««FttlfjL-n^>f i/>»tt«cPC22 
-HCoHTJBTF© (1) . (2) fci&ltBLfco 
( 1 ) PCR^Hf 

t'a-D?^ ADNA^^Mi LTt |> 22&m&&±lZft&-f £ 

ite^ (Genetic Maps, ftJIg) O?^ (J£«J 2 ; A9/#22) TflP&MKRStt 
T^SlOSoy^'TT-JCo^TPCRitiffi^^.CofcJg^ (£16012 ; A9/#22) 

(2) tf>yDy bft?Dr (HWJ2) -e^Lfc^&icftlK t HlE?iJ£:7n 

*>>»ttTT2*H§S^PG22-lS5fe<DyV ADNAiCo^TfT t> fc Q ^©^^ ( 
Sfll9EI) (c^:1- 0 El^ifetJfwDNA^*^^: LfCo PG22-1J;! fOs'^ — 

© 22#^fe#: 5i ^ (c PG22- 1 tc & A £ friz £ £ £<ttR * tl 0 
toIli:J;!)h'a-D7^ ^>»ttTT2i|HBa^PG22-l(it: h22#^fe#:o 

(^WJ31) t b22%%k%fc£&ftir&-?iy xmmW (TT2) £n£©*^ 

(H«iJ30) -e^t>n, h h22#^fe^<&^LT^-SCi^5ilS$tl^t^ 
-d^ ">>iffitttTT2m^PG22-l^^X h y Z £QaL1E>±I1\ ICRttzteUC 
H(ICR) (S*^L/7li) M^^XO^iS{cJ:«9?#t)tl/;8i|fflME(cK*fi^ 
10~12flI&AL/Co BSIEMffl^ii (£Jfe0»]9) t-^tLTKf §(cM$t 
/cms ^S^MSm2. 5B©raiCR-7t7X (B*^U7li) ®^{c^#J©? 

* * v ftmom&z cmnm ic^-r 0 it266ii©aAE^^ttL7-cig^, 36 

E©^^H7x*<ii^L/Cc ^-feicfc^T^M (ICR) 
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CCDM^J:f3s t h22S»!fe#*fii^ i 5BS«IIKH* PG22-1) 14* 

** L T O £ C <»: 3&<lftflS $ ft tz o 







^7-tt Hi 










— 20% 20-50% 50-80% 


TT2/#22 PG22-1 


266 


36 8 


4 1 3 



(*ftM32) t h22#&fe# 7"7-7XOifttf®t hii&Ail 

(H»tj31) O*^ ^-7^XKPG22-l~3©Kii?t^Ot h^^^ (HJfeflJ 
14) fcft^ELISAfc£ffllvrj£«Lfco 2 * ^cD*y 3 v-^Xck OfiSifoU 

"7' 'J > A ttffift: (VECTOR LABORATORIES, INC. „ IA-3070) £96;* v>f * o * 

t hftaE^D-T-y Wiling (VECTOR LABORATORIES, INC. N BA-3070) ^^jp^T 
>*^.<- h blZ\£*?>4tVV¥^Jl**i/?-&tT\iiS>m<D$M.& 
ft (VECTOR LABORATORIES, INC., Vectastain ABC* <y h) ^T-fV + a^- 

hLfcflL TMBZ (££^-*5>f h,ML-1120T) ©^ftUC«k 0»*fitt*450nm 
®MltffIU »I^n/;Ai^olfi^]©t MgM (±B*Um, Ul 
3200) ^tfi L^^XifllM^j^JoL^PBS-eSPgfWi^lRL^o 



5 7 



WO 97/07671 

mi2m. v^vxtpco t hitLfaxmmm celisa) 



PCT7JP96/02427 



^^77^7 *r*3*£% IgA(mg/l) 



KPG22-1 50 12 

KPG22-2 50 18 

KPG22-3 20 24 



amm@m) t h22#&fe&#A*^v^xifoM{c&tt&£it MisAt n& 

(5M6«3K KPG22-3) 94B. HOB CD3IU{c^/c 

^> (^wj20) tmmiznsAZftmLtzo M^ot hswMii^ (n»iji4) 

Kft^ELISA&^ffl^T&tiJ Lfco 50aM©jK»-ttK**y< y 7 r -pH9. 6T5 
/zg/ml(C#f^L/-cHSA (v/^>, A 3782) £-963^ v^f 9 u 9 4 9 — ~f1/— 

Ailing (VECTOR LABORATORIES, INC. N BA-3070) JklBZ-T't y^-^K — h L £ 
b\z.\£**yitVV\£^)\/**i/y-*i£T\i : Jym<DtiL'&W (VECTOR LABORAT 
ORIES, INC.. Vectastain ABC* -y h) ^jfjnx.Tf >* a h LfcSL TMBZ (£ 
£^-^5-r K ML-1120T) ©^□(^J:«9^^Stt ; &450nm©!R7cigTMLfCo 

-JjMmtltzlCR^VXT'te^ HSA^^©$tHSAt htflfc Xm<Djjmit'< y 

y KUWiofco (H20BI) ic*-To »20Hlc*J^T«ttt(i + 

y 5 ^tf*{Cft&THSA£&f£LT^fc>©B»2\ «tttt450nBJC*5^5R*ft 

t hvz ft xmn&^tmi&L, zzKmsmmmmzmLT$imftmitit big 

(^Wi34) t h22#&fe£MIA*^ 5 t t htftfrSlft^/N^y 

5 8 



WO 97/07671 



PCT/JP96/02427 



(^«]25) tmmiz mmwm) ic^i^t brjiyi is-?&&Ltz*j ? 

D->5t^^^fFAP^ mmttV^J->T< Z> < 1991> {CfE$ft/c#£fc 

^P-v|ffl|gi LTtis SP-2/0-Agl4 (^B*SS^. 05-554) L 
tzo i&mmzHCP (iJ-^fV) £10X«]L96*:7U- h5tk:iCt 

ELISA&(i G^{?lj33) <t|^^{C^4H\ t h$i&l.mWi&<D?u->$:m& 

tZo 

c^wj35) t h22&$k&#i%iftMK%.tf, imm&&^ftmft%wi&fiz&w 
m&#m$mM£LT (mmwm) ttol/cs-i (A9/#22, G4i8, tr^- 

#S|5^>t^^LTl^G418WttTT2mttl-4 (HJfeW) £ffl^/c 0 5* 
o -t? ;l/g!fe^r^fe ckO't'a-ov^i/ yMakWcDrntRltO. 75 # g/ml CD fa-ov 

m^mm. itz - d?^ > ^Btt^ottj^^tii^mio 7 ^*^ ^ i~2 

*lTr£>o/c 0 CtlbOt'^-PV'i' v>lftt^{i300 y ag/ml©G418#^TT : fcii 

m-rac i^^G4i8»ttfciHi^{c^LT^s c: i^ms^n/ic -mh^ms 

y y ADNAIR|4|ti (HJfeM2) tmmz'nte-otzo h h22#&fe 

t hl4#^fe^5r»f^©^{i-«m^Mft^PG22-5(Co^TJ£(T© 
PCRj^tlf{CJ:«9BtlgL^o "fill^Mtt^y y ADNA££|M<h LT t h22# N 14 
#$:feft_h{;:??£-r£jlfc : ? (Genetic Maps, fusS) 22#&feffcico^ 
Tte (H«[j_2_ ; A9/#22) . 14#5fefefr iCol^TH (H»ij9 ; TT2/#14 1-4) 
T^a^SilS^nT^^^^^-rv-JCo^TPCRitipi^lT^-o/c^^, 22#& 
fe^(Co^T(110a©9 *>33I<7)^-*7- (D22S275, D22S315, Ig A ) s 14#& 
fe#JCo^T(iTT2/#14 l-4(C#£L^£T©v-#-£<&ft£ti/c 0 £LL©l£ 
i£tC=fc<9 v !4btl/c-fi»#TT2|fflSS^(i t h22#^fe^^^-ifM-> 14#^fe^ 
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^^i^ h v ? &t9AL*>±li\ ICR^fcfiMCHCICR) (B#^ UTtt) Mm^VX 

(D&miz£ Qmzntzmfcwmci&&tz to io~ i2m& a ttzo Esm^m^m ( 

*y5fF^®*£H£ (^13^) {ctk-To ft-302©©^AE ; £-^MLfc^. 16 
E©^-7t/X^li^L/Co ^feJC&^TiiiM (ICR) 

M!£Ltzimo)o%^KWbfr\zm^(D^ft<D&2>^ vmmom 

CCDl^J;^ t h22§^fe#:g(5^ifK-S:^14#^fe#:gU^SffM-^^-rSBS 
ffl§&# (PG22-5) ii + ^^MM^lT^-S, ^^^-5.vi7Xe#:©JESia 

%\m t h22#^fe^chi4#^fe^^^^--sTOE^^t>©^^5^^x 



t bl&fe# j$#4§- /^IfflJMKifc £>3& 797 -20% 20-50% 50-80% 



TT2/#22+#14 PG22-5 302 16 5 3 2 
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■?&ESmM&$:*S -5 v^xlfaM^^t htftAlfci^t hffifttfigO&fcb • 

ammmm o^m^^vx (kpg22-9 n 10. &j;tn2) c^lt, hsa£& 

5££fc bft&O&ftiCliPBST-^L^iab hft^'o :/ >J > A §l$t# (Kirk 
egaard & Perry Laboratories Inc.. 01-10-11) £965\: v-f ? o ? ^ ^ -y u- 

^'n^U (The Binding Site Limited. MP008) ^Imz-TJ 

-httz^ ^JU**isf--tfmMt LTTMBZ (££^-^5^ K ML-1120T) 
©^□icj; ^fl^tt£450nm©PJbt£TM U A 8£*|o»gBE 

*D©t h IgM (*H*g!|6 N U13200) £^<5 xifayf ^fln L/cPBSTl£pg£fiic# 

ftAiJl£ELISA&&ffll,>T (^WiJ29) &J;tf (^JfeM32) i|Hl1itc^m • 
L/co *$JJI£!Fn4^lC7F-r 0 Aili #Ji;6<£ £ti/c 0 

tfc^Mt LTMfeltzt H4#&feft©<$.£«jrr£ (HJfeMlO) ^ 
(K9) N h h22#&feft©^£&£nT3 (^»i|31) © + ^77-?Z (KP 
G22-2) OM^iDh A|i^o^M^otrC#:il^(i/<.y ^ ^'^ > Kb^< 
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mum ^77^*ot htfc#»K(ELISA) 



boy D-y 






IgM(mg/l) 


IgA (jng/1) 


IgM, Umg/l) 


PG22-5 


KPG22-9 


30 


2. 54 


9.9 


0. 043 


PG22-5 


KPG22-10 


5 


4. 96 


21.5 


0. 333 


PG22-5 


KPG22-12 


40 


3.71 


7.0 


0. 048 


3-2 


K9 


50 


6. 66 




<0. 003 


PG22-1 


KPG22-2 


50 




17.6 


<0. 003 



-rSES*ffl8SS**> ^v^XlfllfSJCfe^S fc htt^O^ttJ (fc h/cM^ob h/z 

(HlfeMl9) TflMKLfc*y 5-^XKPG-15 (TOES * a - >PG5£* N 
5^1050 {CftLT, &«2^&3*J!t&©|BlC. PBSICJMPLfcfc MfitftT/l/ 

(HSA N S/^^ A3782) i7^a^>F (MPL+TDM Emulsion, RIBI I mm 
unochem Reseach Inc.) t %m£r LT0. 25mg/ml©HSA^^^HS L0. 2ml£3 
EMU MlL /Co *fc£&6ili$© CH*M19) 5-7->XKPG-26 (TT 

2ES i7D->PG6S* N 4-^5^40^) fr&ffjfilLfco jtfWIN»©5££k r-iriM 
fi^ (*ftWH) KflE^BLISAffiTlfttfiLfco PBST^f* Lfcirtk V^MiTuf 
V >/c|$ift (Kirkegaard & Perry Laboratories Inc. N 01-10-10) ^-96^v-f 
^ D^^f hi:n-f^ >**U v^Xintflt 0>*'v. M5905) £Jn*. 

7*U y ti&tiifc (The Binding Site Limited. MP008) &ijax.T'( >^^.<- h 

ltz'&, e&jntirmz uzx^-tzu k ML-1120T) 

t MgM (*)\,tfj y • 7-?-*^ 6001-1590) %mmt Lwxi&mzmijaL 
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(K9) N t b2m%k&fr<D%.z&fti-2> cmmmm <d**z>^v* (K2-9) na 



#15£ *jt?WX#<Dh hft^MCBLISA) 



BS7D-> 






IgM(mg/l) 


Ig/c (mg/1) 


IgM, a: (mg/1) 


PG-5 


KPG15 


10 


0. 18 


1.01 


0. 075 


PG-6 


KPG26 


40 


1.52 


1.26 


0. 018 


3-2 


K9 


50 


6. 66 




0. 002J^T 


5-1 


K2-9 


40 




135 


0. 002J£JT 



t h2#^fe{*^#^£&J^£v<}XBSM (X0) Skfefttt 

Tte (39, X0) OlfeMsSt^^ 4-^7-7^X(Cfe^T?^^ct<|| ; Iffl^(C^ 

-y-r-f ¥±*±, 1995) TT2FM& (5-f7f y ^t'Ji>^^ifcJ:Di 

A) £ffiW; 0 5 * o-fe;HSk^HKfc«to f t"i-nv>r •> >»tt*Oil^(i0. 75 
/zg/ml© fcfa-n v-r S/>«JK-effe(i (H»]9) ©G418iM£&:SiR©i§£r<t|5] 



fclzfrte -otzo z. (DmZkttiM Liz fa-ov-fy >»tttt®til31«Jftttn2Fiffllia 
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H£iJWte#cP-20, P-21lco^T£lT©PCR«?#f{CJ:»)l([BLfco HS#J»tt»yy 
ADNA£i#M£LTt h2#&feft±tcff£1-3it£^ (Genetic Maps, frfie) 
©•5^. (HWJl ; A9/#2 w23) 7ffi<«S$tltl^y5'f7-Cyc, FA 
BPK V«l-2©3«{Co^TPCRii(l*(TttofciBfft N 2^*{C N 3S£T© 

EU:©^KK«fctK $ bnf;h°a-D7^ '> >»&ES,W (TT2F, XO) (it 

cmmmm t h2mm&&^ ^mx z^vxesmi&w ctt2f, xo> 

(f£«iJ39) ~?mt>tl, t h2#5fefe#!p^»fK-^^LT^SCi^llB$ 
ftfc fa - d v>T •> >WttTT2Fj|Bia*P-21*a|[ttX h y ? J: O;£5±0\ ICR£ 
fcteMCH(ICR) (B#*UT*±) xoJiEl: «fc 0 t>nfc8fflME(cE 

&«10~12<@&AL/Co ES*fflJMi#*til T-Bfeigft LTJEigJjS(C^ 

M^toS|&2.5B©4SfiICRv^X (B*^7tt) ©^(ctf- 

%fe(Cfe^T©iJE (ICR) *^©Sfe©^fCTT2|ffl^fi*CD^fe (-M^) # 
C *K t h2#^fe#:^^K)f^^^^-r-5ES|fflJ!Stt (P-21) + 

c ttmmztitzo 
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thftfe^ ItttlSfe Lfc8«MSJffl 7$X©8[ — 20-50% 50-90% 100% 



TT2F/#2fg. P-21 141 20 9 0 2 



-if-4F) ^v&miikm'pot vviftK%kmm.* (mm&w) iniftcELisA 

tSl7SE *y 77^^t hftft/cfj^jg (EL ISA) 





5^% 


Ig/c (mg/1) 


K2-1F 


100 


66 


K2-2F 


100 


156 


K2-3F 


100 


99 


K2-4F 


100 


20 



immmm t h2#ftfe#«#»rtt£##t-£^tf XESIBIIS CTT2F, X0) s 
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(^IfcWO) T''&Z>ntzW*J 3 vi7X©?-fc>K2-lF, K2-4F (*(C^fe© + y 
5 *100K) {co^Tlt ICRt 9 X £ «t (0 ESmfe&&V> : ¥'Mi)<m&.1-2>fr 

SfSL/c + y 5 v^x4 3 ©TT2F*HB& (^£fe : fttt) fe> JifF^fe, 

btltz£M*lW£. z f-^V 7, (K2-1F : 10E. K2-4F : 5E) Of^T^ES*ffl^S 
*©^feT^5^fe^^L/c 0 :^^©?7^XOKIJ: QmMLtz?; ADN 
Aico^Tt hftfe#ltftt©#&£PCRftK«i:Otfef*Lfco P-21 (HJ60J39) T 
#3E*<«8B $nTl^3l0^5^7-i:ol > TPCR±i « £fTtt -a fc*S*. 10E 
*4E (K2-1F) . 5E4>2E (K2-4F) lc^TP-2n?fctfi£ftfc3a<Z> 
*-©#£*<«£&$ nfco l5E©^v?x©PCR©*§jil£ (H21BI) (C^o 0 
4>«iJ{c^-^- (0X174, HaeMIWrM", *5J:Ctett'<> K© 

DNA^*^ &#J{C^tl-e , tl©y5-<^-{C c t oTJWf#3*l5i|MM$i©g$ 
*^^Lfc, *r««w»tt3>hn-;l/£LTa*>5K2-lP. K2-4F©^« 
a*DNA«rffll^feSt^"to £ ft £>©*§£ M\ t h2#&fe#^#®rJt££^ 
-r*TT2P«BlfittP-2l*<^^ *+T«|fe«fcim=#{bU ^©IP^fi*© 

(£160143) t h2#Jfefeftap»Wf^*«^5v^xBS|Bll& CTT2, XY) * 
^^vOxoTIiifcin t b &&&&&&&& 

C^MMW T*% Z>tltz*J 5^"i7X©9^K2-18 (it, +^5^70« £K2 
-19 01, *^5^60K) &OTJK©#*y 5I££jI&LT£EU ESMe&* 
©?»*<«£* 5 *>£tfcitL ft «, TT2*fflIS(i (40, XY) ©&fe&*lf j&£^o©-£ 

/y^vx^ommm &m ^m^izx^^mttzim (fife: 

£tt) £*©#P?j^&lW£fe©^*xjWfc£-$-5 0 £EK«fc->T»fc>nfc£ 

:tibOf4fe?7-7 xioyz<Dr>%m<DEim£K>mULtz'fj adnajco^t 

t h»fe{*»fW©««f*PCRffilcJ:*)ttftL^:o 5-11* (TT2/#2fg. , £ifefl|12) 
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T^mmm^tiT^^mozr^^^- cc*. fabpd chwjd 

(H»J42) ® + ^ 5 V^X?MK2-lF-l~10fcJ:O'K2-4F-l-5Olfll^4J© 

«u M^cDt h^ycii^ mmm2o) tmmizEusm^m^r^mL 
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ig /c ung/ U 


K2-1F 


#1 

if A 






K2-1F 


#2 

IT *-l 


T 


fti i 

0*t. 1 


K2-1F 
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(HWJ45) t 






mmmom^T 



ik^-ii. ^£ft^i*mm2#?-ft&¥i-ft&M& • im h^-r >-i989, 

I^i^o hn-;K 199K If ?S*± ; A. Doyle and J.B.Griffiths, "Cell & 
Tissue Culture: Laboratory Procedures", published by John Wiley & Sons L 
td., 1996 o (^«]19) (D£.m>rR$&<D3rS (KPG06 ; PG16S*. 
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Mfa»&i%#£rPBStti-?> yjijrUytj >j vft «>y*- h (FITC) 
in:v7XCD45R(B220)ftft (7 T -^>^x>. 01124A) T*fflJJS£&fe L fc 0 #fc 
*ft5 %v^XlfQ^^t?PBS*Tb*^-^>^t/tt h IgM t/tft: (7 y- $ > v 
x>, 08072D) *fctt**J|&<S: LTlftf>|littt h ZMViW (7 T -^>^ 
x>. 08152D) X h U7° h T \£V V7 4 ai y x «J > (7y 

- 5 >vx 13025D) T&feU 7o-f^ M h ij - (a^ h >^. y ^>y 
FACSort) VMtftltZo £ tzMMt Lt h h- L ftlWCRv 7 X 

t>mmizffi$T ttzo m22m^mm^7jk-t 0 m^pm$mt higu N i^ii(iCD45R(B2 

20) Zm-fo B*EHl!^-#-CD45RIH£ (FITC) T'^o t MgMUft (PE) Tr£> 
(HWJ29) , (^«J23) N (HSfe#lJ32) icfc^tt hiaftfiijk /ell A 

mzzn^n^i-z z tmtmztitz** ^7xki5a a-4t*fi*> 

lOlZTjkltz^mr^m) . K2-8 (HWJl3TfPSi!) . KPG22-2(^»J31T^M) 
(DWm&mKAJiQ (HWJ5) i[H]a^^i4T^L^cDNA(co^T, TIE© 
^5^7-|;J; ^PCR^|f^l-\ ^tl-Fft©t hK^a^^W^M^^lt>PsL/;o 

#%^©tetfeO f«c ^ 7° 5 v - teGenbank^© -r- * ^ - X <fc »3 A¥ L tzi&M. 
W.W&btlzftmLtZo 

• K15A (Mil) 

5£3m$cffl : HIGMEX1-2 : 5' - CCAAGCTTCAGGAG AAAGTGATGGAGTC (IS?iJ#-t53) 

HIGMEX1-1 : 5' -CCAAGCTTAGGCAGCCAACGGCCACGCT (VH3BACK©2ndP 
CRiC&ffl) (E?iJ§^54) 

*lMW$Lm : VH1/5BACK (59°C, 35cycles, Marks Eur. J. Immnol. , 21, 9 
85-, 1991) , VH4BACK (59°C, 35cycles, Marks b, MfE) . VH3BACK (IstP 
CR:59°C, 35cycles, 2ndPCR:59°C, 35cycles, Marks £. MIS) 

• K2-8 (fig*) 
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Mlgffii&m : KC2H : 5' -CCAAGCTTCAGAGGCAGTTCCAGATTTC CIS^J##55) 
°imii&m : Vkl/4BACK (55°C, 40cycles, Marks Eur. J. Immnol., 21, 985 
-, 1991) , Vk2BACK (55°C, 40cycles, Marks frJIg) , Vk3BACK (55°C, 
40cycles, Marks b, fyI2) 

• KPG22-2 mm X ) 

%.n$%mm : camix (j^To3s©7°5-r^-^^^;nt-^M^-L/-c4>©) 

IGL1-CR : 5' -GGGAATTCGGGTAGAAGTCACTGATCAG (@£?iJ#-5§-56) 

IGL2-CR : 5' -GGGAATTCGGGTAGAAGTCACTTATGAG (I£?iJ#-f 57) 

IGL7-CR : 5' -GGGAATTCGGGTAGAAGTCACTTACGAG (I£?iJ#-t58) 

^MM^S : VA1LEA1 (55°C, 40cycles, Williams^, Eur. J. Immunol., 23, 

1456-, 1993) , VA2MIX (55°C, 40cycles, MsSOWi 1 1 iams £>©$R£lc& £ V 

A2LEA1, V X 2JLBAD £^;WtTiS£ L/c fe©) , V X 3MIX (55°C, 40 cycle 

s,fuie©Williams£cDfg^JC&£VA3LEAl, V X 3JLEAD, V X SBAdW&^F^kfch. 

zn?tij£n$%i$.mx~5tmit&m cmmm, icmm, xmm) om&& 
^-a-e94°ci5^\ zn?ft<D*imm-j'7j^-iz7jkLtzT--v yy ; &.m.vm, 

72°C20#\ Zn^ftO^mimzr^J^-lZ^Ltz^j ? JVWl (/<-^>x;l/ 7 
-it, 1t--v;I/-9--i' ?5-960(H£ffl) ©^ffeif^o/co VH3BACKJCfci;)-£2ndP 
CRtelstPCR©i§i|s^t?£ (HIGMEX1-1XVH3BACK) ©7 5 -f V-CDfcl^fr-trTr 

$ (filJ : 470bptti£, H£/c : 400bpfti£ N $i£jt X : 510bptt£) CDitfg^ 
WfttBStlfco — ^ Mttta > h D-yUTtt^T«c*5^TlR|i;ttll{c#»fl«iii*@ 
^(i^tfa^tl^^o/cc Ctl^Oii*i^«> T^a-xy;l/J:<9prep.A.gen 
e OW*-^> K) {CktJaajLfctfes $iJHS*MS (Mtt : Hindlll-PstU 3£ 
IJU : Hindi I I-PvuIK Si2 : Hindi I I-EcoRI) L >. pUC119 (SSit) $ 
— CDHindl II, PstI (fiM) N Hindi 1 1, HincII^ft N Hindi 1 1, E 

coRI^fe CXiM) iz?u--yyit Zo M^myioWXZtitz?? x i K©o5 
^TOI)® O&fflJJC^Lfc? n->») {Co^T> S»i^7fe->-y >1r- (Appl 
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yed Bio System*!) {Cefc*K ^*i^©lg*@e^J^^^ L/c Q 

• HIGMEX1-2 x VH1/5BACK : 10? p->„ 

• H I GMEX 1 -2 x VH4BACK : 8? o-> N 

• HIGMEXl-2(2nd PCR, HIGMEX1-1) x VH3BACK : 5 ? p — > 

• KC2HXV/C 1/4BACK : 6?p->\ 

• KC2HX V/c 2BACK : 7? p->\ 

• KC2HX V/c 3BACK : 4 ? p->\ 

• C A MIX x V A 1LEA1 : 5? p->. 

• C A MIX x V A 2MIX : 6? p- > n 

• C A MIXx V A 3MIX : 5? p-> 

^ £ ft /c±£Sl£?iJ£DNAS IS (Hitachi Software Engneering) lz£ iQMtir Ltz$g 

(^«]46) (c^i>T^^$n/c±tsie^ij (filing /cijui?p->. 
4. k 2, 3<Dmm*btizLtzmm^&m&izteiizmm<DttijacDm%. 

5t & ?U V& J»f Jt i <D * * p ^ - * DNAS I S f c <k 0 It ^ #5£ L 0 VH»f « 
(Cook£, Nature gentics, 7, 162-, 1994) N V/cWfJtJi (Kleins, Eur. J. 
Immunol, 23, 3248-, 1993) . VXmfrte (Williams^, ffifE) ©*EScl;iffcl,\ 
^ 7 7^ U-*i*tc*tfi{cEL^o 3(Co^T« (Ichihara£, The EM 
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BO J., 7, 13, 4141- 1988) ©#R^tClE $ ntz*km&Ji\m >tT t n V - 

fc*£DNASISKJ;*)?Tli\ LT8bpJK±-a*-4 C LTft^L* 
•^{-ISL/Co DlWco^Tfi (Greene, Nature Genetics, 7, 13-, 1994) T 

«^$n^*fL^DN7 T ^ y-Wr^i^^nso 41:01^^1 cv) N 2 ( 

J) > 3 (D) ©*£JH£k<bic, ^-rn©^5g^^Jif^^fc^i^f$ti^:^±iS 

zmtizo 
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(*»j48) TT2(^^«TT2F)EsaBfla©K#ate : ?- (sis, e«u> y 

v>T ^yWtealfe^TT-^V^^nfch h2# (^»J18) t/c(i22#^fe#: 
(^Sfe^J35) ^At^CiMitt^o :®J:^<i:t H4#+2#£ fc: h 
14#+22#^fe^^^AL/cvi7X|n:#:jia^ (Mil. gi/c) itfc^JMTT2( 
t^(iTT2F)BS*ffl^^ffl^T. /ell : ^»(J19, MM+ All : ^»]36) 

^i4$tl5C tfimftZtl&o JKT{c^^23El~m27ll(cfe{j-3$iJPg^^O 

*JPS»* : Kp: KpnK B: BamHK RI: EcoRI „ RV: EcoRV „ N: NotI % SI I : Sea 
IK Sea: Seal „ Sfi: Sfil . Sm: Smak X: Xhol N SI: Sail. dKp: deletion 
of Kpnl . (X): 5 A ?K 9 9 - S^CDXhoItOrafeo 
&M%9t : pBluescript SKIK+) ^3X1 KDNA 
<J> : LoxPSe^iJ 

1. G418flS'ttitfK^OM#J«-LoxPE?iJ<&An/cLoxP-pstNE07°5X i K©fTF« 

lfc**-5fc«>ICG418Wttflt£?" (HJtCTl) OMfflSKCre'J 3>k**--* (Saue 
r£, Proc. Natl. Acad. Sci. USA, 85, 5166-, 1988 ) ©Stg|E?iJT*>SLoxP 
Efll (Sauert>v jtulB) £11 CfiiglzAtl2><&mfr&2>o pSTneoB:/5 7. ^ KDN 
A (H«J1) cfc^^JIS^XhoI-epstNBOitfe^-K^tbL^ Ttfo-xyvm 
ft*»«c«k»)DNA»f>T-*»«lL^:©^T4DNA# U ^ y —if (TakaraftS^Blunting 
end*y h) Jc«tOMSS*¥#^L^o LoxPEWA o fc7 5 X KDNA pBS246 
(Plasmid pBS246, loxP2 Cassette Vector, U.S. Patent 4959317) (i N GIBCO 
BRLft«fc9j8IALfco C©7°^X^ KOEcoRI&tfSpelt&Bras&^XhoI 'J > # - 
DNA^A-T-SCi{Cj;oTXhoIM^E^J{C^ML/ct©^^ffl L/Co 
pBS246cDEcoRVi7Jif^fi:-±lSpstNE0 DNAfrK-£#A X $ FLoxP-pstNE 
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2. C57BL/6E&5fcftM£K/z ClgM*«««) „ ^IMJ/c-C/c (Ig/ciiig^ 

TT2(^/"c(iTT2F)«(i. C57BL/6V X i CBA^ 0 X©F 1 7^xim 
C57BL/6^"^Xfe^©yy ADNA? o->£ffl^T}/tftofifc^y - y 
*T*7 hffl^^-^gh^,- ifct/Co ADNA^:/^ U-ti N Clonte 
chftadult C57BL/6N male liverE&*5 A^DNA5 ^ U L/c 0 X? 
, J-->r©/:i6i;yD-y < !:Lm ^TO^DNAE^J (60 mer) £fflWc G 
liC/zyn-y : 5'-ACC TTC ATC GTC CTC TTC CTC CTG AGC CTC TTC TAC AGC 
ACC ACC GTC ACC CTG TTC AAG-3' (I£?ijf£-f 59) 

mmK-fu-f : 5' -TGA TGC TGC ACC AAC TGT ATC CAT CTT CCC ACC ATC CAG T 
GA GCA GTT AAC ATC TGG AGG-3' (I£?iJ#-S§-60) 

mm* ntz3 u?? n - >zmvtlt, mmc/it tzimmj * -c* £^&dn 

Agfr^^-pBluescript SKI IO) zf^Xi K (Stratagenett) ^zfp a —— y y 
Ltz (mnC/LL : B24H ; igljU/c-C/e : 1*1250) 0 C ft i>ODMm)n^m 
£JT©=k 9 {CTT2(^ tzte7T2?mmMip<D X$Lfcm.fc : ¥-&m<Dtztb(D ? -? 

2TPML7 , -cvt7X^MIi^^l^^^t;yV ADNA©C#£n- K^3fl 
^©fiT. S&2~m4i*7>#£3ftSDNA»ffi- (BamHI-XhoI) £ 1 -CfttK 
L/cLoxP-pstNEOit^iM^^^fc (^26E1) 0 pstNE0©fe^|S] 

^AP^ 1992^ftf£*tfij) o mmitzy^xl KDNAfcL ftJPBI^SacIIiC^^K 
-tt«ff«»fLTTT2(*^tiTT2F) ESfiHIJS^© h5>77x^j/ a >i:ttfflU, 

Urtf" C#j500i«#t) ^ffl^/: 0 dODNAWfW-tiJ^TO^^Tf^Q^^^yy A 
DNA£PCRit§ifsLT#fCo 
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•ir>77'7^7- : 5' -CTG GGG TGA GCC GGA TGT TTT G-3' (IS^J#-^61) 
7>ft>X^7^7- : 5' -CCA ACC CAG CTC AGC CCA GTT C-3' (K?l]S-s§-62) 

-r >7 U- hDNA : EcoR VMitm^ V X? J ADNA 1/zg 

S^7 7 7 - ft+i/^^Ptf 7^^> TaqDNArH V J 5 — 4r ti v Taka 
ra*±$!i©k<D£&ffl 0 

SJS^ : 94^C, 3^-, m — 94£C, 1# ; 55J^C, 2% ; 72^C, 2# ; 30 
-* Umc, 45fj> ; 55^C, 1# ; 72£C, 1# ; 360 

±|i|iI$tL/cDNA^Genbank©7 :r --^<-X!C*5 $iJpg^HHindI I IT 

— ®Bf-ej$r$ tlx. (b^ttR LT, pBluescript7°5x ^ K©EcoRVtf]$r£f3ft 
^■^y^n-^>^L/Cc :©y7X; FDNA (S8) £$iJpgg|||Ba>i)HI iXhoIT 
«I»fLTs T#a-xy;l/*^ljTPCR^f^ (&;550&g*f) ^f»^Lfc^© 
?-^D-yiL/; 0 * - y >y x-r > ? ? -Tifgt L fcTT2(^ £ teTT2F)B 

2 TIM Lf:7^7 XiJt#:giI yc J £ tf£firfil«££fr y ^ ADNAO J ft 

# (J1-J5) /^ttlSDNABfrft- (EcoRI~SacII) £ 1 T-fpg! L LoxP-pstNE 
OitfS^ il^^ (H27H) o pstNEO©fe¥^lS]{i. K^itfe^CDfe^fS] 
£1*1 DlSjg: i/iotl^o Z<D7?Xi KDNAte. *JMJM109£ffl^TittlU 

»*KpnIKJ:tK — ffBHWBr LTTT2(2 /cteTT2F) EStt-v© h 5 >x 7 x * -> 
a >iC^fflL/Co ^K^#:TT2(t/c(iTT2F)ES^IlS©^^^ia^fi:iI^^^ 

SMt-V ADNA^ifvyn. y FfflOT'o-yi Lt, HIS J /c -C /c y / ADNA 
(lf§25E]#M) ©3'^©DNA®rtf- (XhoI~EcoRI ; jftl. 4k±£»*f) £fflWio ^ 

-y «y r- $ itzmtt tzitiT2?nsmm<DYj adna^ 
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(HWJ49) v «> *BSfflli5%#£|ftit&?tttt#<D9lft 

^t^ a 7;k>iJ-X8, y-^-^f-f ¥±*fc, 1995) o^m^ 
^*XES*fflISTT2F^*ALfco TT2F*Ij?&£ HJ 7° •> >&31 U 2. 5xl0 7 ®/ml 
£tt££9f;:HBSiC!l^LT;^£5#gDNA£fin^ v> - >/N°;nt- OW;f-5.y 

TEP*PL/-Co hp^U-v/a >Lfe«aiia*20mlOES*iliUCB»L. *t>^ 

40 2tfe{c»«LA:o IHttClO, lB/zgDNAfcffl^fc^iftfefTofco 1 BfibfC300 
/zg/ml©G418 (GENETICIN, ->?v) £^trigtt&£M 0 7~9B&(c£C 

> h{C^5t-eiim$^. ^©4/5£0. 2ml©£l#ffl^*ft (ES^Hfe+10XDMS0< »> 
K!R88U -80°C{CT^^#L/Cc K9©l/5M:i25Mf 5 h 

zfis-hizmmi, 2bfh1^«lt cnwj2) ^^L/i^-^yv adna^ix 

^Lfco CtlbOG418»ttTT2F|HflgyV ADNA£$iJ|li^EcoRI <t Xhol (^M) 

i°i*a^^^-e*>^(i:v^Mm^#^o &&mTT2Fmm&vmmm&z.mizu #1 

41©^1f >7o,y h$Mfr©*£ll£ (^28111) ^#J3b->{C^^ 0 ^STT2F*ffl 
JfeTiiEcoRK Xhol?ijtic e k^2*0^"> K (a, b) 7^t&fcB$ft£ 0 
^ic&^Tte. cn^O^tn^0^'> K*<$£U tffcfcTWKi'OK (c) 

*:icc©'<> K*<tBSLT^5 0 B*£ffllc(iDNA©**$£jKLfco 

cnt,©^ n-xi^Miiita?©n-^r©T i//u*<ffiis|jiaiji^.tc«k*3tt«$ti 

(HWJ49) -e?#bn^$t^«Jiffi|5l*a^X.^TT2F^J|S^#131^^X h «y ^ 
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«fc0:£-5_htf\ lCR£/c(iMCH(ICR) (B#^ VTVO tem^f XcD^iefc «fc t> & 
t»tlfc8*HMK{cJE*>/:«910~12©aAL^o ESJffl&fflttlffi T?— 
Bfc^ftLTM«(cf&£$tb7^ ^SigMSm2.5BOMflICR^f X (B* 

fetwfel>T1tiJEE (ICR) 4*Ofife©^(CTT2Fi|ffll}g^*©^fe #B 
#> ft 3 ^ £' ? ^ fc£ *) $ ft <5 o il£ L fc22E © -5 ^fe ic BJ§ tc^£fe 

K^^^^^ift|-e*>^©-e. ESMrt<a&£lM£MBJJS iC^MtLT^S 
^m&tm^o +^ 5-7^X©9-&100X©RM$^^^-lttt^> ^2eft£MCH(IC 

<D?-?iy xmm&%:-c&t9 cmmm^mmj, 2m^mowi^xmm^fttz 

(HWJ51) KMISffiISI*a^x.^^b©2K^^©^# 
fotp<DGmmm*±lfXi&mt SCita^ibtlS if ^G418W#&£ t; ^ >J 

#>t*±, 1995) o \*™mww.mmmm$k7Lmm, muz 

o^TS|i]7U;KD««ttTO^, KTOHH^ofc, £?\ #131, #141M 
ttiCo^Ti(?EG418ii»J^^^c7)/ca635nim-> + - U#10^ (C©H»ij{C:fo^Tte 
^Sai(i7-f ->>toS^LT^^H>G418»tt^ftit^fflia^^ffl L/Co 

^»|J9#BS) (Clft&«^l00^©«»«U 0, 0.5, 1, 2, 3, 5, 8, 
10, 15, 20 mg/ml ©G418 (GENETICIN, ->^"v) £^ft€"ft^t;ESigiti#Trio 

Bm^mttzc -e j£3m g /m i © j&m * x- it m £> ^ K n o ^ - #> y> ft tz ^\ 
5m/m\T*\tziu--Km*m#>z>fttifr'>tzo zcommzbttzm'ismKmmz 
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5mg/ml£&5gU 4, 5, 6, 7, 8«g/Bl©#»ft-CJtaiftG418»tttt!©iltfe*ff -a 
/Co #131, #141^tl^tl{Co^T100mmv + - U|fl0fe{Cltft:^fci9|t|10 6 jiCD 
ffllliafciiSU ±l5©#»JS©G418*^i?BS*«l (5&Pg, &m&'> + - U2ft 
oo) {;:=}; «9ig* L/c o *«M*&12H»tC7iig, 8mg/ml© i/ + - L/Kfct^T^ £ 
^ttUDi- (#131 : 12#U #141:1080 £ h° -y * 7 y 7° U (HWJ49) ill 
DNABK^&ffofco £ft&©ffi»££G418jftt&t*y>' i*DNA£$lJ|$g 

w^mLtzo *<Di&mi3m&%:<Diw (#131-3) ^mmtu^^-^^s 

i^^iMifco #13lS3fe©6*Mco^T<Z>1Mf >7d > y hfl?#T©M^£ (H 
280) (C^fo ^MTT2FfflMTiiEcoRK XhoI^-ftiCfc 0 2#©^&S/< > K 
(a. b) *<*ftttJ$n«o tfffl7Uyl/ffiE*ft&x.# (#131, #141) iCfc^Tl*. 

±«©/<> Fa^^L. «ffcjc/<> Kc*<st>n« immmm 0 zzizmm 

> KcO^tttSc: ta^SStt-So 0^3 (#131-3) O^D-Wt:<0 

-3) <DGmm&^-*-&fc¥ZMT®^miz£*)!&2;Lt: 0 G418IM£-7-*- 
atfeT©PHIWK:#ALrt:loxPEyiJ (Hife^J48-l) ©HT85ft#SW*ag|*.£iec. 
f CreUu >t'^--^itfe^<£:#t;^A;^^_p BS18 5 (BRL) % (*g^_ N 

AWt7-a7;l/i/'J-X8,«^->^-yf^/ I #±*fc, 1995, &CfffiM 

^&E^glJfl&, Mi^OSISfTv P255-. 1995, ^±*±) O^TfeiCfife 
^#131-3^^AL/Co #131-3«Blia^ h 'J T/i^&HU 2. 5xl0 7 fi/ml <ttt5 
<fc 9 (CHBStCffiS LT^£30#g©pBS185DNA£jta;i> it—ytJW— 
5 >y h\ SftSaiy h^-fr-r*) 4fflHTxi^^ h o # l/- •> 3 is&ftU 0 f Co 
960^F©^*T-250V©mE^4mmSOiU^ h n # l/- ■> 3 >-fe/P (HJfe^iJ 1 ) 
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lfttcML/co 2B&lc«£ h U 7°^>&JIU 7 ^ 
t^7^100mmi/^-U'3^{C^tl-e'n^^-L/l^^/ci9 100. 200, 300|B)t£ 

mMwtio (D^w.Ltzgkftr-bmm^ft'itzo 7Bm^\:tz=iu--m6m 

mmttzo ^#te300#/ml©G418 (GENETIC IN, £^<frJgi&T3B PhI 

i£«U ^©£#^TG418ii#tt£¥ii;£LfCo -e©^6^ a-y^G418^TT- 
Lfco C tl<c>©G4 181^14^ £-35mnr> + — >7;P-i> Hcft&^Tr 

ii^l^-ti-s ^©4/5^0. 5mlO^#ffl^ (ES±£it&+10!KDMS0< *> |C!BS£| 

U 2BP B E m«LT (HJfeM2) I^L/;^S-ey; ADNA£SX# L/c 0 Cftb 
OG418iS^ttTT2F^»yy ADNA<&$iJ|S^EcoRI (SSit) T^b U TiS 

TneoB£*3.2kb XhoIIHrJt (7°u-7A) TG418ifinffeae? 0^*^r5flS L/c Q 

#131-3{cfc^Ttl^$n>S, 7°D-yAi^-f7'U ^Xt5^'> F 

mZtltZo £ t>{C±teiISI#fj:^TpBS185DNA^EcoRI^jkLfc7 , n-7B^ffl 
l^TIMf >m$fr&n^tzmm. cnt>G418^#^{cyp-yBi^^7'J 

m^mtmmmis-AizTjkLtztfiWumj vtrv (G4i8»tta^ 

(^»J53) ft&fill^IESMj^Ot H4#&feft (i/t^Mil) (Dm A 
(*«]52) Tffbft^ rtStt©it#:fi:ll^^fM-r§ v^XES^flSS (TT2F 
G418^^tt) ic -e^:Lfc3i<9{CG418Wttilfi^{C«t<9 
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2#^fe^8(Tn-* 5 ^ te22#3fefe#©a*A 

ESffiMS** (G4181M4) JC (*«SW18. 35) T'* L/ciiO fc t? a. - d W •> 

"TSo i^k'a-U7>f i/> N G418-«HfflWtt«c|c*5^TPCRjSP*f4* (H 
35) fc<fc!)fc H4#&feft (#fJt) R0f2#ftfe#BfM-*5^tt22#ft 
(«rtt) ©fcJfrWMMBSflSo 
(^WJ55) t httM*afciP*£frl4#Sftfe#: CWM") *ffft-rSrt«EttK 

(^WJ53) Tim $ ft St hft#fiij^fe^£^i;l4#&feft (BfM-) 

fflBS#S*©Bttl&-e&&3ft-&fc Ntfc#*«W< (HWJ14) Lfc35rffiK«fc 

te*A£fcfeft±© t h£*<Z>fc0©*-C*S©-^ ESMffcEi3:5feBMcD^< ii 

(£Jfcfl56) t M4# + 2#, 14# + 22^&fe#: WX) *«^*rt«Ett$tf*: 
Mil^iM v> x BSifiHJ}& ^ £ © * ^ 7 t ^ x fp/& 

(^«J54) TTO^tl^t M4# + 2», 14# + 22#&fe#: (iffi") 

23, 32) T'^L^ffi{C«t»}^tB$nSo ttz, (UUM55) t |5|«R|C d ©ESffl 

8 1 



WO 97/07671 



PCT/JP96/02427 



(*«S«|57) k H4# + 2#. 14# + 22#^fe#: Off*) ZUW? S 
(HJfe#i|15. 25. 34) ilWMfiC (^»J56) Tf£fi£3 ft* * /• 5 X {C g fit) 

K-^^^t-^o \~3mmmmLmm±mzELismT?MiifT-fz 0 elisas 

ti (»J14, 15, 2k 24, 25. 33. 34, 37. 38) IZ* Ltz%mT~fft£\<\ t h 

(*WJ58) ^BSfflJfii^&Ofit#6ttae?««ltS|s 

(*»J52) T?3J»Lyi:Jfi:#:M<ll^«*tjS^n2PJlnia«c (G418^^tt) iz 

(^»]48-4) T^L^tt{*6«S^-yyr--f yr^^^-^*iJK»*KpnI ( 

^±tt, 1995) ©#ftKftl*±ETT2F»HI&l* (C418«Stt) ^iAtSo 
7~9Bti:4i:/;ap--^t , 7^77yU (H»J49) IC^L^ffiT* 
yy ADNA^-^t-So G418»tt<*yy ADNA£$iJ|Sg|f|EcoRI£NotI 

*&>\ (*«J48-4) tzmLtz-7u-7l?&mtiL&Z.#&iktiii-Zo 

<^»j59) fci*ummmm&z#frb<D2ni&mw<DM& 
(»fij58) r'mbfttzmmfrmmmm&*.& (fr-ofcfanmxm**m 

si) £mm£jjmT*mmmmm&w%w&i, dnato^t^o 

K»«G418»tt«cyy ADNA*tMR#*BcoRI<i:NotI (^fBfi) T7PHtL. T# 
o-x>!f;l/m^l;T^Hl^-tMf >yn « y h£frfcl«\ (H»J48-4) iz^Ltz 
7a-7rmMT UJl®mmzntzm%1lktliir2> 0 
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ftfr £>©G418tfft-7-# -it£^©&£ 

(^W"J59) -e^f#$n/cin:^IIM#jTL/;HK^^ (fi*j£G418i»tt80 © 
G418»&v-;>7-ilfc^£ (^Jfe^ij52) T?^ Lfc#)H(C «k t) &&£-r£ 0 G418W& 

^*fid^Crel/3>f^— fer&£^££t;fS3E<^-pBS185 (BRL) £ (H 
WJ52) ©^TffilC^^±E©«!^*A1-So ch|5l^{C^^n^G418 

5ml©«#ffl^i& (BS^H6+10XDMS0<'>^^» JCJSSIU -80V IZT mi&Uft 

Jfe0]2) IC^L^W; ADNA^^ff-^, 0 cn^>0G418^SttTT2F,My 
> ADNA*«flPB**BcoRI TyPHt U 7^D-xy;H^i^I 

HlMf>yn v h£ft&H\ G418»^jtfe?^^t?pSTneoBS*3.2kbXhoIgfr)t 

A 

ESffll&flc (TT2FS*. G418^Stt) \Z (MM&m L fcil 0 fCG418»tt«£ 
n-t?;U^(cJ:^^A-rSo #&n*C418Wtt«c{c*>^TPCR/»#f4S (HJfeW) 

(^»J62) $t^*fi, gi^fi^oh H4#?fefe& (Jfc#»ft) £&^3ES 

ft&l-ZWXESmifctii (TT2FEfe5fc. G418»tt) lz (H«S0]18) -CypLtzM*) iz 

t°zL-o^^ •yymam.^x^-^y^^ntzh h2#^^^ (t hfofcum 

G418-*^M»tt^{CfcOTPCR^lT^ (HWI18) (CctJ9h h 14#& 
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cmmmm viftmm, si»ot humm%& m&mm) zem-tzEs 

WS^Ot h22#&feft OgljU) 

XBSHMSJ* (TT2FE&*. G418iN£) |C (H»J35) -£^L/ciI^tC 

G418-M»ttttfc*J^TPCR«P*r«* (HJfeM35) fcj;*5t hl4#&feft (BfrJt) 

(^^j64) t h2# N h# ($tft*«) N 22# mwim) & 

3«©k hftfe#&IWfcfcjrr6^$XBSlnjate»5fca&fc. t h2*&£ 
^li22#3fefe#£75X MM 5»|tt (Izumibs Exp. Cell. Res., 197, 22 
9, 1991) N A^*n7^y>ltt (Windbs Cell, 82, 321-, 1995) |(D7- 

*-&&i L (DmMz±t9^-*yytz>o ztia mmmiQ. 26) k^l^s 

i^D?T?o (^WJ62) -eibti^, rtfttttt#M:«[Jtaf««^a-c*t)^o 

t M4#&fe# ($rJt) R^Sftfefraj^BfM-^filfir-rs^^XBSaiMH* (TT 
2FS*. G418»tt. k'a-07^y>|tt) ic (^»J9) Ltt&tmm 

icy-? x mm ifymtetoz^it'^j yu-vf '>>ti&m-e-?-*>y$tit:t 

x-y^^9^^tt < fcfj»fct)fift*«<iff|^jHBia (Johnsons, Nucleic Acids 
Research, vol. 23, No. 7, 1273-, 1995) £{£ffl-T£ 0 *f £>ft£G418, t 0 ^- 

3«®k VVk&W mfr) ZUWlT^ZZtfrPCRMtirm (H«iJ9, 18. 35) 
(=«kf3ttB$n« 0 (^WJ63) Tl#^n/crtffitt!Ji^a:iIS.D f gil^fflTab'9 
frot H4#2fefe& (»f>t) Rtf22#ftfetf:S|$#»rJt*fcft-*- *v>XBS«BJatt 
(TT2FS*. G4181M4, k°^ - o "7>f •> >feftt) ^©/W -qr-f i/ -5 t^i 
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(*Jfe«65) t hftttiie? (fttt+eift) £iri;&fe{*: (Wf>t) 

cnmmeu 62. 63, 64) -esmsnst h^it^^^^fe^ cwf^) 

T'±l:14$tlSh htt.m< 23. 32) T*Lfc#S;t;:<fc&fcttl$ft 

t httf*»W& -5 ( Lonberg£>, Nature, 368, 856-, 1994) 0 
£fc>tc. (|^i#iJ37. 38) -e^L/c^ilJ: ^S$J N tm*<*|ct 

cnm&w) t httMfe? cs«i+e«i) mm zuw-tzft 

(^JfeM25) tlU^Kc C^«ij65) ^m&n&*J v^V XlZg&]tt2>$im 

^tSo l-3ilHH&«L*«±»«:ELISA^7?jSP*f-r«o ELISA&(i (H»J 
14. 15, 21, 22, 23. 24. 25. 33. 34. 37. 38) fc3jt Lfc#fe!?fTttl«\ k h$t 

c^wj67) fi«»e^ai&±Ei©*y^^^x^ 

•WX<D=?M<D? "&#tt6«rgrrt>©ICo^T1*"!f >J$#T&6^liP CR CUM 
#|J49) ^{C«k«9^a7l/;l/*^i#^5fi#^aa^5 (JW^f$tl*tt$til/2T 

T^Xico^T-tT-if >«p#f (f£»J49#M) . 'J>^«SiTOtfi*a (Kita 
murab, Nature, 350, 423-, 1991) «?®A?*r£frl\ MfflT U L. S# 
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(^£tl3ii^(il/4T&£, RSiutt^a-r^Xtcfc^Sfe* : Kitamu 
ra£, Nature, 350, 423-, 1991#M) 0 »»ttJ**-CfiW L/;*^i^lS| 

* 5 v S x ic & ^T«iWtt Bffljg ti & £ A £"&A L tz ES,M tc i^-T 
£ 0 RAG-2^Mv>X (Shinkai^, Cell, 68, 855-, 1992) «f % mt&lUm 

O^fAtt^T (^«J62. 63, 64) bftS rtSttftftMil&C^iji^ 
a^ot H4# + 2#&SWil4# + 22#&S^il4# + 2# + 22#ftfe# (if 
Jt) *«#*S^tfXBS*HI&#*tefflL (^JfeMlO) fi:*L«n>77 

tit Mrlftmm (14#&fe#±) N m&K (2#&fe#±) > &«U (22#&fe 

(^«i|68) t H4#£rg>& (Wffr) IAEStt^+y77-7X?Ii:fcl7 5 

(mm&m tmmijj&Rtf, (mmms) ©^xes;m£tt2f (39, xo. 
mMffl39^ izmgmx.tzj3&&mmLTmt>tizt \*imm-&& mn) zuw 

HS^fe^ifrK-cD^^F^PCR^^ct^^^-^ (H»j9. 42, 43#HS) 0 t f> 

i4t^fe# mm z&Hi-tzwxEsmi&m* mmmm c$mmm 
*^wijR^T©»M69~74icfc^Ts t himm&& mm ta 

t hia^MMilfe^ t b2#&fe# (Wffr) (it hffi#/c«liifc^£. t H22 
t N 
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(S&860I3O) £|W|li 0\ (H»j30) ©v}XESijfflJ}S£TT2F (39, XO) 

(^«E0|3(k 42. 43#BS) 0 t h22#ftfe#&SWi*©l85HfrJt*&#-*-S^ 
^XBSaiiattti (HJfe^j42) (HJfe^j43) T^L^SOJC + y ^^-^XntJ-e 

(HWJ42) *5^{i (^jfe0J43) tlbnfct h2#ftfe#Wfjt*«^-6 

Jfcfli & C £ «fc «9 £ * n 4 =3r v 9 X ©££g J: <9 S3 S3 L ? J U DNA£PC 
R&^f (MMM^ 42. 43) (ci^^LT. t h 2#|fefe#:g|$ t h 

(^IfeWD t h22#^fe& CWffr) &tfl4*ftfe# CHrtf) £i*IBf 

(I*l»j69) TlUbftSt h22#&fe# (BfM") %UWi-&-?*x%®it (H 
WJ68) Tf#bft£t M4#&fe# (Wf^) ^X^a^E^SC 

42 N 43) fC«$?#TLT. t h22#&feft (KfM") &.tfh M4#5fefe# Off*) 

£ to b# k mw &n & o 

£ R m fc ^^-T 6 v t> X fi 5£ IE fC ct 6 f« 

(^WJ71) Tf#£>ft£t h22#&fe#: (Bftt) RO'fc H4#&fe& (Bftf) 
fc&JM-S^X^&fc (^|fe^lj42, 43) -ef#^nfct h2#^fe^8ffn-^^^ 

^mk^pcmm (m.MM9, 30. 42. 43) fc«j5?#f lt, t h22#^fe^ ( 
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Win) SOffc H4#Sfefe& (gffi-) Mb h2#^fe^:gp^»fM-03«CD t b §fe 
feft ($r#) bl4#&feft CWfM") ZfcWi-Z-?VX$kmt (H«j69) 

t h2# + 14# (^SfeM70) . 14# + 22# (HWJ71) . 2# + 14# + 22# ( 

mmmm m&w^fcwt 7.%WL*n&&w&m$k (mm^m-, Kitamura 

h, Nature, 350, 423-, 1991), gfU (Zou£, EMBO J. , 12, 811-, 1993; C 
hen t>, EMBO J., 12, 821-, 1993)itfc^ LTl^ v>7 X3fr&£3£K£ii 
i?jiIU t h2# + 14#. 14# + 22#. £fc(i2* + 14# + 22*$fefeft£fiH#-r 
S^£x£PCR$#r^ (i«9, 30, 42. 43) ICfcOSftU ±»C^ttk h 
£^£^&-7 r >7^$c£*|3:^-& (Greene, Nature Genetics, 7, 13-, 1994, 
Lonberg£, Nature, 368, 856-, 1994) 0 

(MWJ25) tmmiZ (H«ij42, 43. 68, 69, 70. 71, 72. 73) T*m i>tl6 

l~3iiP a ^ftL^ft±M^ELISA^-e^tff-TSo ELISA&te (H»ijl4, 15. 21. 
22. 25. 33. 34^ 37. 38) {C^ L tz^m~Z'a 4H\ t hK^^I4S.O't hi/vftH 

(^«I75) ^XftftfillMG'JT U;l/$ilTT2FMffc£**;< v^^XCOMm 
*P © v ^ X I gM<Z)f£fctJ & J: ZffeM 

£<o c^»i]40) tc^ i tzjj l tz? ^? v x (Do vm^^ri^'no%^ 

50% . 99!K <D3®mz^XtinmtpW5 X IgM©&|±i feck fro fc 0 £ 

»tt2«i&®*> ^y"^Xcfc 98U&LjM#©V«?XIgM^Jg£ (H»J14) © 
ELISA i££ffl^T£*Lfc 0 PBST^iR L tzfc v ^7 X IgMijt#(Kirkegaard & Pe 
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rry Laboratories Inc., 01-18-03)£@^ U ft.^T*5%NS$:ffim LfcPBST^ 
f?LfcJto»tt#£in*.fco ^^^'>^-^^v^XIgMtit^(Kirkegaard 

6 Perry Laboratories Inc., 074-1803)^^^, TMBZ^rSK £ U 450 nmOPJ^ 
^^aij^L/Co ffl^$tL/c^^XIgM(7 r- ^ 03081D) ^ipiLlfc 

7 U tl^:TT2FittHaS*0^ry 77")X©9 7^*<99X CDfc© 

f^f^i mmmfrfc < s esw© t ? x i«ig?*< st^ l <e ^ c i 

m20^. ^^^^^©v^XIgM^Jt (ELISA) 



5^% I gM (mg/1) 



0 12 
50 11 
99 1.5 



8 9 



WO 97/07671 



PCT/JP96/02427 



e n m 

I£?tJ#-t : 1 
EBUDftS : 2 0 
E?|J©M : &Wl 

mom. : -*« 

BE?|J 

TGGAAGGTGG ATAACGCCCT 

E?'J#"t : 2 
Be?ijO^$ : 2 2 

m.mom : mm 
mom. : -*m 

E3&J©M : fi!i©M^ I^J&DNA 
E*J 

TCATTCTCCT CCAACATTAG CA 

S£?iJ#-t : 3 
E?lJ©g$ : 2-1 

ie?ij©M : mm 
mom : -*« 

E?iJ©S*l : flfcoSK £j£DNA 
E?U 

TGTAGGGGAC CTGGAGCCTT G 
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@ejiJ©^£ : 2 1 

se?ij com : MB£ 

TTGACAACTC ACCTGGACTA G 

JEMtt : 5 
ffi^J©^$ : 2 0 

: mm. 
i-#ny- : mm 

wmoum : ^^DNA 

CTCTCCTGCA GGGCCAGTCA 

K?iJ#-t : 6 
K^jOgS : 2 2 
lE^ljOM : 

h # P y - : EiStt 

TGCTGATGGT GAGAGTGAAC TC 

S£?lj#-t : 7 
SS?iJ©S£ : 2 0 
le^iJcDM : MS? 
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mom. •. -*m 

Se^J©SII : ffe®#& ^DNA 
E3*J 

AGTCAGGGCA TTAGCAGTGC 

K?'J#-t : 8 
K?'J©M$ : 2 0 
E?IJ®3! : 
m<D& : 

GCTGCTGATG GTGAGAGTGA 

KTUS^- : 9 
le^'JO^^ : 2 0 

se^ijom : 

: -*« 

TGGTGGCTGA AAGCTAAGAA 

E?U#^ : 1 0 
Be?iJ©g$ : 2 0 
ie^iJ©M : &g$ 
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mnomm mom® ^hsdna 

CCAGAAGAAT GGTGTCATTA 

SE?iJ#-§- : 1 1 
K?|J©^£ : 2 0 

mom. : 

h#nj;- : MR 

TCCAGGTTCT GCAGAGCAAG 

E^JS-t : 1 2 
E3*J©g£ : 2 0 
BE^JOM : MS? 

mom : 

h#oy- : mm 
wzmomm. momm ^j&dna 
mm 

TGTAGTTGGA GGCCATGTCC 

: 1 3 
1£?|J©^£ : 2 0 

ws.mom : 
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CCCCACCCAT GATCCAGTAC 20 

K?iJ#-*§- : 1 4 
iS^lJ©g:$ : 2 0 
SE^IJOM : 

GCCCTCAGAA GACGAAGCAG 20 

@£?|J#-S§- : 1 5 
fie^iJ©^$ : 2 2 

GAGAGTTGCA GAAGGGGTGA CT 22 

K?iJ#-t : 1 6 - 
@e?!j©^$ : 2 2 

: -*m 

E?rJ 

GGAGACCACC AAACCCTCCA AA 22 
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K?iJ#-f : 1 7 
SS?iJ©M£ : 2 0 

mmvm mm 
mom. : 

GGCTATGGGG ACCTGGGCTG 2( 

SE^J#"t : 1 8 
Se?(J©M$ : 2 2 
B£?IJ©M : 

CAGAGACACA GGCACGTAGA AG 22 

S£?iJ#-t : 1 9 
1E^J©^$ : 2 0 
K^IJOM : 

V Tf, o - : jfilitK 

TTAAGGGTCA CCCAGAGACT 20 

IE?iJ#-t : 2 0 
K?iJOS$ : 2 0 
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TGTAGTTGGA GGCCATGTCC 20 



: 2 1 
E7«J©g$ : 2 0 
K?iJ©M : mm 

mvm. : 

h # n 5> - : 

CAAAAAGTCC AACCCTATCA 20 



BE^JS-t : 2 2 
Be?ij<£>^£ : 2 0 
lE^JOS : 

mom. : -#§j? 

GCCCTCAGAA GACGAAGCAG 20 



ffi?lJ#^ : 2 3 

@e?<j©^£ : 2 0 

B£?!J©M : $g? 
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I£?'J©^£ : 2 0 

mvwm : 

TCACTCCGAA GCTGCCTTTC 

E^iJS-t : 2 5 
le^'lOfi^ : 2 1 

m<om: — 

ATGTACAGGA TGCAACTCCT G 

S£?!j#-Sf : 2 6 
S£?iJ©:S$ : 2 0 
g£?ijCD^ : 

: -*IJ 

mnomm = f&©^^ ^dna 
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S£?iJ#-*§- : 2 7 
ME^JcDg^ : 2 0 
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SE?iJ©Sm : f&©M^ -n^JcDNA 
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: -#SS 
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Efll## : 2 9 
1£?|J®:S£ : 2 2 
ie?lJ©M : MB£ 
*©» : 

h $ o i> - : Btttt 
K?iJ<D«g : ffeO&K ^DNA 

GATGAACTAG TCCAGGTGAG TT 22 
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m^m^r : 3 o 

Se?iJ©^£ : 2 2 
IE?U©M : 

le^ijoa^ : jtkOti £j&DNA 

CCTTTTGGCT TCTACTCCTT CA 22 

mzm^ : 3 i 

IE^iJO^^ : 2 0 

mmvm mm 
mom : 

Be^ijOS^I : jfe<Z>#& ^DNA 

ATAGAGGGTA CCCACTCTGG 20 

: 3 2 
le^ijOg^ : 2-0 
i£?tjOM : MM 
Sj£©3& : 

h # n S> - : Eil^ 

AACCAGGTAG GTTGATATGG 20 
B£?iJ#-t : 3 3 
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mnom : 
mom : -*m 

AAGTTCCTGT GATGTCAAGC 

mym^r ■. 3 4 

SE?iJ©^$ : 2 0 

&m<Dm : 

h*u s s- : mm® 
mmonm. = £/&dna 

TCATGAGCAG ATTAAACCCG 

: 3 5 
W.J\\(D^ : 2 0 

se^ij©M : mm 
mom.: -*m- 

TGTGAAGGAG GACCAGGTGT 

I2?'J#-5§- : 3 6 
IS?iJ<Dg$ : 2 0 
B£?iJ©M : MM 
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h # n V - : jgfttt 
BE^iJOS^ : £rJ&DNA 

TGTAGGGGTT GACAGTGACA 

E^iJ#-t : 3 7 
S£^J©^$ : 2 0 

mom-. — *m 

CTGAGAGATG CCTCTGGTGC 

Se^iJ#-§- : 3 8 
S£?iJ©fi£ : 2 0 
%m<DW. : 

: -*M 

I£?|J©M : flfc<2>!*& £/&DNA 

GGCGGTTAGT GGGGTCTTCA 

le^'JII-t : 3 9 
le^ijO^^ : 2 0 
E?IJCDK : 
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mm 

GGTGTCGTGG AACTCAGGCG 

K^iJ#^- : 4 0 
K?iJ©g£ : 2 0 
Be?"i©M : MB£ 
: 

E?IJ©ttS : ftfe©;&g? -a J&DNA 

mm 

CTGGTGCAGG ACGGTGAGGA 

B£?iJ#^ : 4 1 
SE?|J©S£ : 2 0 
I2?|J©M : MSI 

h#ns;- : 

GCATCCTGAC CGTGTCCGAA 

BS?iJ#-t : 4 2 
E?iJ©g$ : 2 0 

mmom mst 
mm 
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K?iJ#-S§- : 4 3 
E?|J©^$ : 2 0 

m<o&. : -*« 

E3*J©«£ : ffe©MK "a J&DNA 

AGTGAGATAA GCAGTGGATG 

@E?iJ#-^ : 4 4 
Se?iJ©^$ : 2 0 
Se?U©M : Ml? 
m<D$k : -#« 

E7>J 

GTTGTGCTAC TCCCATCACT 

B£?iJ#-t : 4 5- 
E?iJ©S3 : 2 1 
I£?iJ©M : 

*©«[ : 

May-: Bii^ 
TTGTATTTCC AGGAGAAAGT G 
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1E?IJ#-S§- : 4 6 
BE?iJ©:g£ : 2 0 

wzmom : 

«©» : -** 

GGAGACGAGG GGGAAAAGGG 

BS^lJS-t : 4 7 
Se?"J©g£ : 2 7 

k^ijom : mm 
mom. : -*m 

mm 

ATGGACTGGA CCTGGAGGRT CYTCTKC 

@S^iJ#-t : 4 8 
mm<DM:Z : 2 7 

mom : -*« 

IE?|J©«II : jfecD^K £E£DNA 
ATGGAGYTTG GGCTGASCTG GSTTTYT 

m^m^ : 4 9 

Se?iJ©g£ : 2 7 
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ATGRAMMWAC TKTGKWBCWY SCTYCTG 
BE?iJ#-f : 5 0 
: 2 0 

K?|J©M : 

mam : -*m 

h n y - : fiijjtf£ 

CAGAGGCAGT TCCAGATTTC 

E^iJ#-t : 5 1 
IB?iJ©S$ : 2 0 
ie?iJ<DM : 
MCD^ : -*« 

h^o : aum 

TGGGATAGAA GTTATTCAGC 

M£?iJ#-§- : 5 2 

: 2 0 

mom. ■. -*« 
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ATGGACATGR RRDYCCHVGY KCASCTT 

mzm^ : 5 3 

K?'J©M£ : 2 8 

: &m 
mvwt : -*« 

CCAAGCTTCA GGAGAAAGTG ATGGAGTC 

ge^'J#-t : 5 4 
E?U©£$ : 2 8 

ie?ij©M : mm 

h # O y - : en^ 

CCAAGCTTAG GCAGCCAACG GCCACGCT 

: 5 5 
I£?|J©:K$ : 2 8 
: MM 

mom: -*m 
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CCAAGCTTCA GAGGCAGTTC CAGATTTC 

SE?iJ#-t : 5 6 
le^iJcDg^ : 2 8 

mom : -*« 

S£?|J©«H : i&o&w £j&DNA 
BE?|J 

GGGAATTCGG GTAGAAGTCA CTGATCAG 

: 5 7 
Se?i]©fi£ : 2 8 

GGGAATTCGG GTAGAAGTCA CTTATGAG 

I£?'J#-f- : 5 8 " 
IS^iJ©^^ : 2 8 

be^jom : mm 
mom : 

mmomm i&omm. £ma 
mm 

GGGAATTCGG GTAGAAGTCA CTTACGAG 



1 0 7 



WO 97/07671 



PCT/JP96/02427 



S£?iJ#-t : 5 9 

mmcD&z : 6 0 

mow : 

ACCTTCATCG TCCTCTTCCT CCTGAGCCTC TTCTACAGCA CCACCGTCAC CCTGTTCAAG 
K?IJ#-t : 6 0 

ftinvrnz : 6 0 

K^iJOM : mm 

TGATGCTGCA CCAACTGTAT CCATCTTCCC ACCATCCAGT GAGCAGTTAA CATCTGGAGG 

@E?iJ#-t : 6 1 
I£?iJ©fi£ : 2 2 
le^ijOSJ : 
M©^ : 

h^nv- : stum 

mnomm {komw. £j&dna 

CTGGGGTGAG CCGGATGTTT TG 

SE?ii#-Sf : 6 2 
I£?|J©^£ : 2 2 
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